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INTRODUCTION 
Approximately 14,000 work-related industrial deaths have 
occurred annually in the United States for the past twenty 
years (NSC, 1975 p. 29). It would appear that nothing was 
being done to make places of work safer; however. National 
Safety Council statistics showed that while the number of 
deaths had remained almost constant, the work force increased 
during those 20 years from 60,000,000 to approximately 
85,000,000. Thus, the death rate per 100,000 workers had 
decreased from 23 deaths per 100,000 to 17 deaths per 100,000. 
Frequency rates for work-related injuries followed a pattern 
similar to the death rates as they steadily dropped each year. 
But whereas workers in 1977 were less likely to be involved 
in an accident than were those in the previous 20 years, the 
United States Congress was nonetheless interested in lowering 
these statistics still further. Thus, congressional interest 
in occupational safety and health was manifested on December 
29, 1970, when former President Richard M. Nixon signed into 
law the Williams-Steiger Occupational Safety and Health Act 
commonly known as OSHA. 
The act was implemented because, "personal injuries and 
illnesses arising out of work situations impose a substantial 
burden upon, and are a hindrance to, interstate commerce in 
terms of lost production, wage loss, medical expenses, and 
disability compensation payments" (U.S. Congress, 1973, p. 1). 
o 
OSHA covered every employer in a business affecting commerce, 
and according to various court interpretations, any person 
who or group which employed one or more persons in any busi­
ness would have affected commerce in some way 
Specifically exempted from the federal jurisdiction were 
employees of state and local governments. As most industrial 
education teachers were either state or local government 
employees, industrial education facilities appeared to have 
been exempted from OSHA standards. However, "the federal 
government encouraged the individual states to assume the 
fullest responsibility for administering and enforcing their 
own occupational safety and health act" (U.S. Congress, 1973, 
p. 2). By 1977, approximately one-half of the states had 
initiated their own state OSHA programs, which had to be "as 
effective as" (NSC, 1974, p. 42) the federal plan in order to 
receive federal approval. In addition to establishing equally 
effective standards, the state had to bring under its inspection 
control all state and local governmental employees. Thus, in­
dustrial education facilities in approximately one-half of the 
states were required to comply with OSHA regulations. Ad­
ditional facilities would be brought under jurisdiction as other 
states submitted and received approval of their state OSHA 
plans. 
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Problem of the Study 
The problem of the study was to identify, condense, and 
validate those sections of the Occupational Safety and Health 
Act of 1970 which related to designing and/or remodeling 
industrial education facilities. 
Purpose of the Study 
The purpose of the study was to develop an instrument 
which could be used as a guide in designing new facilities 
or evaluating existing facilities for compliance with OSHA. 
Although this document would have neither official nor implied 
governmental approval, it would be of assistance to architects, 
industrial educators, administrators, and others involved in 
the facility designing process. 
Need for the Study 
The document containing the Occupational Safety and Health 
Act standards had become one of the most important reference 
works in industry. Yet, according to Dunn (1972), "It is not 
a usable reference document—unless the user can memorize al­
most half of it" (p. 94). As a result, a number of individuals 
and groups have developed guidelines, structured indexes, and 
written books in an attempt to simplify OSHA for their par­
ticular problem area. Richard L. Dunn, senior engineering 
editor for the magazine Plant Engineering, summed it up by 
stating: "Complying with the standards is difficult, and many 
are of questionable value. But one of the toughest problems in 
4 
using the Occupational Safety and Health Act standards is just 
finding the applicable information" (1972, pp. 94-95). The 
staff of Plant Engineering developed an index to OSHA which 
greatly facilitated finding the exact reference to a particular 
problem. 
A member of the staff of Product Engineering also identi­
fied the same problem, stating that OSHA is: "diabolically 
hard to master in its complexity" (A Guide To, 1974, p. 19). 
To alleviate this problem a Designers Index to OSHA was 
developed by Frank H. Riddle. The index is an analysis of the 
act for 289 different products which are under OSHA jurisdiction. 
Vernie G. Lindstrom, Jr. (1973), writing in Civil Engineering 
stated: "as designers of facilities which will become work 
places, architectual and engineering firms must be completely 
knowledgeable about the broad horizontal standards of OSHA" 
(p. 85). 
Architects also recognized the importance of and the 
problems raised by OSHA regulations. In a telephone interview, 
Geoffrey Grimes, registered architect for the firm of Stenson, 
Warm and Grimes, Waterloo, Iowa, expressed frustration in 
designing facilities to comply with OSHA. Numerous problems 
were created according to Grimes: "due to the great amount of 
information in the Federal Register and the fact that those 
areas relating to facility planning are scattered throughout 
the standard and are not conveniently indexed". Kenneth 
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Bussard, President of the Iowa Chapter of the American 
Institute of Architects in a telephone interview stated: 
One of the problems confronting architects today 
is that the clients expect the design profession 
to be completely knowledgeable concerning OSHA 
and designing facilities to comply with their 
particular operation. 
Bussard regarded the expectation as unrealistic because of the 
multitude of operations carried on by industry, and while a 
particular design might comply with operation, another oper­
ation could negate such a design. Industrial educators need to 
be aware of the requirements of OSHA for as Moon stated: Educ­
ators and architects need to work together to design facilities 
which will be functional" (ACIATE, 1975, p. 18). 
Although difficult to identify and work with, both state 
and federal OSHA standards are enforced by stiff penalties, 
ranging upward to $1,000 per violation. The penalties are gen­
erally assessed after the first visit as warnings are only 
given for de minimus and nonserious violations. Serious or 
imminent danger violations when discovered by OSHA have man­
datory penalties on first offense (USDL, 1976, p. 22). The 
economic impact on industry (Hammer, 1976) to meet the neces­
sary standards was certain to increase as it had each year 
since the act was implemented. During the first 27 months of 
OSHA operation (Inspection data, 1973, p. 28), penalties total­
ing $7,271,805 were proposed. This amount had substantially 
increased each year as $6,121,638 in penalties were proposed 
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for the first eight months of 1975 (OSHA inspection, p. 3). 
The monetary cost reflected in the foregoing statistics was 
merely the tip of the iceberg as many additional millions had 
been spent in upgrading equipment and machinery to avoid these 
penalties and provide a safer environment for the worker. 
Industry recognized three methods to minimize hazards 
to an employee's health. The first method was to provide per­
sonal protective equipment to be worn by the individual em­
ployee. This method was deemed least desirable by OSHA as it 
is difficult to monitor. Further, many of the devices were 
uncomfortable (Hammer, 1976) and therefore were often not used, 
or were improperly used by employees. The second method was 
referred to as administrative control, whereby the individual 
was exposed to an undesirable condition for the limited time 
allowed by OSHA standards. For example, an employee would be 
allowed in a work area where 95 decibels of sound were being 
produced for only four hours of his eight-hour day; the re­
mainder of the work day would then be spent in an area having 
less than 90 decibels, thereby satisfying OSHA's four-hour 
maximum time period for 95 decibels (USDL, 1975, p. 23597). 
The third and final method, which OSHA preferred, was engi­
neering control. This method advocated removing the hazard 
totally or providing control without presenting a hazard to 
the employees. This final method offered the best solution 
assuming it was physically and economically practical. With 
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engineering control, many problems could be overcome by proper 
design of the physical facility. For example, noise and vi­
bration from heavy machinery could be significantly reduced if 
the floor, wall, and ceilings were designed to minimize sound 
transmission. If problems were recognized in the planning 
stage, they could generally be solved at nominal cost. However, 
if new facilities were not in compliance with OSHA, later al­
terations may not have been easily accomplished and could prove 
to be very expensive in meeting the necessary standards. 
Assumptions 
1. The Occupational Safety and Health Act could be analyzed 
for facility compliance in industrial, education. 
2. The analyzed OSHA material could be systematized into a 
. more usable format. 
3. The research results would be valuable for planning and/or 
remodeling industrial education facilities. 
4. The research results would be useful to architects, adminis­
trators, facility planners, and industrial educators. 
Limitations of the Study 
1. The study was only concerned with the permanent structure 
of a facility. 
2. The study was not concerned with safety relating specifi­
cally to a given piece of equipment. 
3. The study related only to the standards incorporated with­
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in Part 1910-General Industry Standards of OSHA. 
4. The study was not concerned with those sections for which 
a mechanical design engineer would be responsible. 
Procedure of the Study 
1. A review of literature was conducted focusing on the 
interaction between facility planning and OSHA. 
2. Part 1910 in its entirety was analyzed for items relating 
to permanent facility planning. 
3. The items identified as relating to facility planning 
were simplified both in terminology and in length and 
combined into two instruments which could be validated 
by a nationwide jury. 
4. The jury was selected consisting of architects, industrial 
educators active in facility planning or safety, and 
professional facility planners. 
5. The instruments, consisting of a total of 343 items, were 
validated by submitting them to the jury members. In order 
for an item to be validated for inclusion in the final 
guidelines it must have been accepted by at least a 67% 
margin of the total jury. 
6. The instruments were revised based on the responses from 
the jury into a single set of guidelines reflecting OSHA 
requirements for facility planning. 
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Definition of Terms 
De minimus violation — "a condition which has no direct or 
immediate relationship to job safety and health" (USDL, 1976, 
p. 22). 
Horizontal Standard — "The provisions are enough to apply to 
a wide variety of operations or types of employment" 
(Hammer, 1976, p. 52). 
Industrial Education — ". . . a generic term used in referring 
to industrial training, vocational industrial education, 
industrial arts, technical education, apprenticeship, and the 
offerings of private trade schools; it is concerned with all 
education which has been adapted to meet the needs of industrial 
technology" (Silvius & Curry, 1956, p. 8). 
Nonserious violation — "a violation that does have a direct 
relationship to job safety and health but probably would not 
cause death or serious physical harm" (USDL, 1976, p. 22). 
Standard — "means a standard which requires conditions or the 
adoption or use of one or more practices, means, methods, oper­
ations, or processes, reasonably necessary or appropriate to 
provide safe or healthful employment and places of employment" 
(USDL, 1974, p. 23503). 
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REVIEW OF LITERATURE 
Good facility planning in industrial education is impor­
tant and is a never ending activity as new technologies pre­
cipitate new problems relating to facility planning. In 
many ways the importance of this problem is unique to in­
dustrial education, as other discipline areas experience 
minimal changes in physical requirements from year to year. 
Each new machine or process introduced into the industrial 
education environment generates new problems concerning the 
movement of people, facilitation of instruction, safety, and 
the movement of materials (ACIATE, 1975) . William E. Huss 
(ACIATE, 1959), who identified similar problems 16 years pre­
viously, listed safety as the number one concern in facility 
planning. 
In 1975 the American Council on Industrial Arts Teacher 
Education published its 24th yearbook entitled A Guide to the 
Planning of Industrial Arts Facilities. The council had 
recognized the complexity and seriousness of planning as the 
entire volume was devoted exclusively to minimizing problems 
in facility planning. Brown, president of the council, stated: 
The past decade has brought considerable 
advancement in industrial arts in the area 
of instructional content and methodology. 
Accompanying this development has been an 
increased interest in facility planning 
due largely to the recognition that achieve­
ment of the goals and aspirations of curricu­
lum and instruction rest heavily upon the 
adequacy of facilities. Facility planning. 
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therefore, has more and more permeated the 
entire spectrum of instructional content 
and methodology (p. 5). 
Confusion about exactly who should be involved in facility 
planning and the degree of involvement has led to some problems 
in the past. Some believe that the entire design and arrange­
ment should be left to the discretion of the architect with 
little if any input from the teachers. Justification for 
involving teachers was given by Stallsmith (1976): 
It is essential that equipment lists be 
prepared for the planning team to provide 
an idea of mechanical requirements and 
design layout features desired in the 
preliminary layouts.... Responsibility 
for recommending equipment should be 
given to the teachers who will be teaching 
in the planned laboratories. They, are 
the most familiar with the intended con­
tent and will be able to list equipment 
needed for the various activities better 
than the other members of the planning 
•hMin fn_ G8Ï_ 
Porter (ACIATE, 1975), in identifying those who should be in­
volved in planning, stated: 
Industrial arts instructors should become 
involved in facility planning. Although 
many activities take place in the planning, 
developing, and construction of facilities 
which are not within the purview of in­
dustrial arts instructors, they should, 
nonetheless, be knowledgeable about the 
process and be prepared to assume an 
active role if accorded this privilege 
(p. 33). 
Criticism is often directed towards the architect when a 
building does not serve the educational needs but as Leu (1965) 
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pointed out: "Many an architect has been criticized for his 
building when the basic fault lies in the low quality of 
educational planning preceding his work" (p. 40). 
The industrial education teachers today are certainly 
expected to be knowledgeable concerning modern industrial 
practices and according to Moon; "Must have laboratory 
facilities that provide an invironment representative of mod­
ern technology" (ACIATE, 1975, p. 18). While everyone in­
volved with industrial education would heartily support the 
previous statement in many instances, this does not occur 
in actual practice. Snyder and Hales (1976) wrote con­
cerning laboratories of 1976 that they often: "Echo back 
another four decades themselves" (p. 52). In slightly more 
simple terms, the facilities of today often reflect practices 
of forty years ago. Arguments, such as lack of funding, could 
be presented in an attempt to justify why industrial education 
facilities may not reflect current industrial practices, but 
regardless of such arguments certainly the field of safety 
should be of prime importance. Pfister (1972) expressed the 
same- idea when he stated: "Teachers working with youth in the 
shop environment must be the leaders in safety and create an 
environment exceeding minimums applied to industry" (p. 58). 
One might reasonably expect that if any group of teachers 
was trying to set a proper example by exceeding minimums in 
the area of safety, it would be those instructors in teacner 
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training institutions. Unfortunately, even using this group, 
there is not strong support for OSHA which is considered to 
be a minimum and not a maximum for a safety program. Evidence 
for this statement is borne out by Gavin (1975) who conducted 
a survey of members in 18 states of the Mississippi Valley 
Industrial Teacher Education conference. Almost five years 
after the introduction of OSHA, Gavin stated in his study: 
"Very little is being done to enforce OSHA standards in the 
industrial education facilities" (p. 59). It was apparent 
that steps needed to be taken to assure that students had safe 
facilities in which to work. 
At least in safety relating to OSHA there may have been 
some excuse for the lack of knowledge by industrial educators, 
as evidenced by the criticism concerning the difficulty of keep­
ing abreast of OSHA which had been voiced from numerous sources. 
Mallino (1973) wrote: 
Of the many criticisms of the federal 
occupational safety and health program, 
none has been more salient than the 
incomprehensibility of the standards 
One factor which may go a long way to 
explain employers* complaints that they 
do not understand the regulations of the 
law is the inaccessibility of the stan­
dards. If one wants a complete set of 
the standards, one must not only obtain 
the government documents, but also pur­
chase from independent standards setting 
organizations copies of all the material 
consensus standards which are only 
referenced in the government documents. 
During congressional oversight hearings 
in the summer of 1972, Republican Senator 
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Carl Curtis of Nebraska estimated that a 
complete collection of the regulations 
stacks 17 feet high and costs between 
$4,000 and $6,000 (p. i). 
If industry had trouble interpreting and keeping up with 
OSHA, it was easy to understand why educators were not current 
on the latest developments. If, however, the education pro­
fession chooses not to stay abreast of OSHA, who will be re­
sponsible for making sure industrial education facilities com­
ply with OSHA standards? As was illustrated by the two tele­
phone interviews presented in chapter two, architects defi­
nitely have problems in keeping up with OSHA and were there­
fore not likely to be of great help in designing facilities 
which met OSHA requirements. Hopf (1975). recognized the con­
sequences of OSHA on the architectural profession by referring 
to it as; "A new responsibility and a significant new lia­
bility" (p. 2) . 
Fortunately, Hopf was not superficially concerned about 
the problem of designing facilities but went on the write 
Designer's Guide to OSHA. In this work he analyzed the OSHA 
standards for facility planning requirements and interpreted 
the regulations through simple line drawings accompanied by 
written comments. This publication should prove very helpful 
to architects once they or their clients have identified an 
OSHA requirement that pertains to the permanent facilities. 
In addition to being an author, Hopf was also an owner of an 
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architectural firm and in a memorandum to his staff pointed 
out theirf "Potential liability for compliance when we design 
buildings in which others will work" (p. 5). Every architect 
would benefit from reading the last section of the memorandum 
which follows : 
With regard to including OSHA requirements 
into our projects, the following points 
will be helpful to you: 
a. Each of our offices has a copy of 
Section 1910, which is the applicable 
part as it affects our design. You 
should acquaint yourself with its 
provisions, and specifically refer 
to it when preparing contract documents. 
b. Project Managers should get a clear 
definition from the client on the 
intended use of the building where a 
specific tenant is anticipated so 
that appropriate OSHA provisions can 
be included. Where a speculative 
project is being designed and specific 
tenancies are not known, the project 
will also be designed accordingly. 
In both cases, the intended use should 
be documented in writing. 
c. The owner must be made aware that 
OSHA requirements may impose addi­
tional costs on a project (current 
estimates range from 5 to 10 percent). 
d. In case of a conflict between local 
codes and OSHA, the more stringent 
will prevail. (Example: The Uniform 
Building Code requires a minimum of 
7 feet headroom while OSHA requires 
7 feet 6 inches). 
e. Under OSHA, the states are encouraged 
to implement their own safety laws in 
lieu of OSHA. The law provides that 
such plans meet the minimum require­
ments of OSHA (but may be more severe). 
To date, ten states have such approved 
plans. This is an additional burden 
on us because we now must check whether 
each state has such a plan, which is 
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the Project Manager's responsibility. 
Nevertheless, as a minimum, use OSHA 
requirements (p. 6). 
Ideally all firms should take as much care as Hopf's 
firm in designing facilities but, unfortunately, this may not 
always be true. Once the architect and mechanical design 
engineer finish the final inspection, they are no longer 
concerned with the structure. Only the instructor and his 
students continue to live year after year with the problems 
created by oversights in planning until appropriate alterations 
are made. Results of misplanning may range from mere in­
convenience to fatal accidents. 
An actual example would be an automotive laboratory that 
had no provision for floor drains. Cars brought in during the 
winter months dripped gallons of water as ice melted. The 
floor had a slick trowel finish designed to facilitate the 
cleaning of oil spills. Combining the smooth floor, with a 
little oil, plus water caused more than one student to take an 
unnecessary fall. The increased possibility of electrocution 
was obvious even to a layman. Feirer (1971) made almost the 
identical point when he stated: 
When a physical plant shop or laboratory 
setup is being planned, teachers usually 
have too little control of the very items 
that affect safety the most. Once a 
slippery cement floor is poured in a 
machine shop, for instance, it is difficult 
for a teacher to correct the situation 
even though it might be a constant cause 
of accidents. (p. 19). 
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Another example of poor planning is the multitude of 
overhead exhaust systems used in almost every industrial 
education facility in the country. Many of these hoods served 
to exhaust welding booths and obviously pulled the pollutants 
directly into the breathing zone of the person welding. With 
many metals this may not have created a particularly hazardous 
situation; but, if the material had been plated with metals 
such as cadmium or zinc, the results could have ranged from 
slight nausea to death. Toxic contaminants should be exhausted 
by pulling the air away from one's breathing zone as Industrial 
Ventilation and many other reference works clearly show 
(ACGIH, pp. 4-14). The fact still remains that the majority 
of schools today have overhead exhaust systems which do not 
satisfactorily solve the ventilation problems. 
As has been shown, there are definite problems relating 
to a safety program for facilities. Hammer (1976) stated that 
safety programs are undertaken for three fundamental reasons: 
1. Moral: accident prevention is under­
taken to prevent injury to personnel 
purely as the result of humane consid­
erations . 
2. Legal: federal, state, and municipal 
requirements miust be observed or 
penalties may be assessed for non­
compliance. Over the years, these 
legal requirements have become more 
strigent and wider in scope. Penal­
ties for noncompliance have become 
more severe, both in fines assessed and 
in jail sentences for responsible 
persons. Almost all these laws are 
predicated on preventing accidents 
that could cause injury to personnel. 
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3. Economic: consideration is given to 
those monetary losses which could 
result from injury to personnel and, 
in addition, from property damage, 
destruction of material, interruption 
of operations, and other factors. 
Unfortunately costs of accidents are 
rarely predictable; statistics on 
previous losses are generally not 
available or are inapplicable to other 
situations. Loss predictions are 
usually far less than actual costs. 
Increases in court awards for injuries 
are increasing this disparity daily. 
(p. 8). 
Considering the legal aspect first, it has already been 
pointed out that liability should be a concern for architects; 
but this liability can also extend to teachers, administrative 
personnel, and the school district for noncompliance with 
OSHA. Francis (1975), in an article entitled "Liability Tips 
for the Teacher Who is in Charge of Students in a Shop or 
Lab," stated: "Be certain your laboratory or shop and its 
activities conform to OSHA standards and all applicable state 
and local codes. The student and the district have a right to 
a learning atmosphere that is reasonably safe" (p. 34). King 
(1975) even more specifically tied liability and OSHA together 
as he stated: "It is safe to say that 'ignorance of the law' 
will not be a defense and that failure to comply with OSHA 
regulations will constitute negligence" (p. 56). 
The moral aspect would probably meet with little argument 
from one in the teaching profession as it is almost an a priori 
requisite of professionals. The humane considerations which 
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Hammer (1976) spoke of earlier have become even more apparent 
to the author while serving as a consultant on lawsuits in­
volving students and in discussions with teachers who have had 
serious student accidents. The effects of the hours of ago­
nizing such teachers underwent were readily evident as they 
asked themselves over and over, "Was it my fault? Did I do 
everything I could to have prevented this injury?" 
At the present time, the economic aspect has not had a 
great impact on educational facilities for a number of reasons 
including the lack of enforcement. Feirer (1973) wrote: 
Frequently, the enforcement of these 
standards is under the Department of 
Labor and/or Industry in the various 
states rather than under the Department 
of Education. Too often public insti­
tutions such as schools and colleges 
escape the enforcement of the law 
simply because officials responsible 
are too busy enforcing industrial 
safety standards in business and 
industry. As a result, there are 
many flagrant abuses of safety practices 
in schools and colleges.... If school 
shops and laboratories are to meet the 
new federal safety standards, they too 
will be spending additional monies. 
(p. 23). 
Johnson (1973) made an interesting observation relating to 
the considerable embarrassment that industrial educators would 
be faced with in the event a facility were closed because of 
noncompliance. He went on to state the public may wonder: 
"Why additional funds are being sought now to bring school 
facilities into compliance when OSHA has been in effect since 
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1970" (p. 34), 
Prakken (1972) succinctly summarized reasons to bring 
schools up to national requirements as follows: 
The national standards, per se, serve to 
provide a safer environment for students 
as well as for workers in industry. 
Abiding by the standards will emphasize 
the need for attention to safety in school 
shops. 
Students going into business or industry 
should be well acquainted with good safety 
practices for obvious reasons. 
The standards can be used as guidelines 
for regular inspection and reporting on 
safety practices. 
The guidelines should promote greater 
cooperation between schools and local 
and state agencies such as safety 
commissions and fire marshals. 
Adequate safety records will be kept. 
(p. 2). 
As evidenced by the previous references OSHA has had an 
impact and will continue to have an impact in the future. 
Johnson's article (1973) previously cited was entitled "OSHA: 
Sure as Death and Taxes" and just as sure will be the problems 
encountered if facility requirements relating to OSHA are not 
translated into educational specifications. According to Martin 
(1971), "The desired outcome of the planning process is educa­
tional specifications, which are essentially, a very specific 
written description of the physical plant properties desired 
in a facility" (p. 17). Obviously the complexity of writing 
such specifications became even more complicated when OSHA was 
enacted. The National Council on Schoolhouse Construction 
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(1964) stated: 
Evaluative instruments have been developed 
over the years to assist in plant evalu­
ation. ... Such devices are valuable for 
the systematic collection of data or as a 
checklist in the evaluation process.... 
these evaluative instruments and check 
sheets can be valuable tools as long as 
their limitations are recognized. (p. 13). 
Designing industrial education facilities should involve 
individuals representing teaching, safety, administration, 
architect may not be as aware of which process may create 
facility planners. Each group participating has unique contri­
butions to make in planning the facilities. For example, an 
architect may not be as aware of which processes may create 
noise as would be the industrial educator. The example could 
easily be reversed as the industrial educator does not usually 
have the expertise to plan the most effective ceiling or wall 
design in order to minimize noise transmission. By using a set 
of guidelines, specific problems can be identified by each 
group and communications should be enhanced. With better com­
munications there is less chance of a problem being overlooked 
or ignored. Thus, each group Ccin use the guidelines to maximize 
its input relating to safety. Not only should the input be more 
satisfactory, but once each problem is delineated the group 
most capable of solving the problem can respond whether or not 
they originally considered the problem. Thus each group has a 
role in designing a safe facility. It is hoped that this study 
will facilitate such planning by providing specific information 
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necessary for intelligent decision making with the interactions 
between such complex standards as are included in OSHA and 
industrial education facilities requirements. 
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PROCEDURE 
The initial review of literature was conducted using 
computer on-line searching of bibliographic data bases. The 
Lockheed DIALOG Information System available through Lockheed 
Missiles and Space Company, Incorporated, of Sunnyvale, Cali­
fornia, was utilized via telephone connections at the University 
of Northern Iowa. Data bases available included NTIS-(Nation­
al Technical Information Service), ERIC-(Educational Resources. 
Information Center), COMPENDEX (Engineering Index), AIM (Ab­
stracts of Instructional Materials in Vocational and Technical 
Education), ARM (Abstracts of Research Materials in Vocational 
and Technical Education), Dissertation Abstracts and many 
other bases. 
Descriptors were entered using a teletype after which in­
formation was returned via cathode ray tube allowing one to 
select which information would then be converted to hard copy 
by the printer. Using a single descriptor, such as the word 
OSHA, resulted in literally hundreds of entries for which a 
brief abstract was available. Because the study was primarily 
concerned with how OSHA affects industrial education facilities, 
two or more descriptors were combined such as OSHA and facil­
ities or safety and facilities. This technique generated a 
more useful list of references which were then printed in hard 
copy along with a brief abstract. 
Upon completion of the computer search, conventional 
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techniques were used to review books, journals, unpublished 
and published research, and United States Government publi­
cations relating to the Occupational Safety and Health Act. 
Population 
Four professional groups were identified as having suffi­
cient expertise to validate the instrument. Each group was 
required to meet certain criteria for inclusion as a member. 
The first two groups consisted of industrial educators who 
were active in either teaching facility planning or in teaching 
industrial safety. Persons selected met at least one of the 
following criteria: 
1. Had within the past five years taught at 
least one course in facility planning re­
lating to industrial education. 
2. Had been involved in designing at least 
one industrial education facility during 
the past five years. 
3. Had written at least one article concerning 
industrial education facilities which appeared 
in a national publication during the past five 
years. 
4. Was listed as a specialist in industrial safe­
ty or facility planning in the 1976-77 In­
dustrial Education Directory of the American 
Council on Industrial Arts Teacher Education 
and the National Association of Industrial 
and Technical Educators. 
5. Had within the past five years taught a course 
in industrial safety. 
Identification of those industrial educators involved, in 
either facility planning or safety was primarily accomplished 
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during the review of literature by compiling a list of those 
individuals who had written articles relating to OSHA and/or 
facility planning. The second most used method of selection 
was to identify individuals listed as specialists in those 
areas from the 1976-77 Industrial Education Directory of the 
American Council on Industrial Arts Teacher Education and the 
National Association of Industrial and Technical Educators. 
Most industrial educators were identified by one of the two 
preceding methods. The few members that remained to be se­
lected were chosen because of suggestions made by jury mem­
bers who were previously identified and had made suggestions 
as to others who would be qualified to serve on the jury. 
The last two groups consisted of architects and facility 
planners who met at least one of the following criteria: 
1. Had designed at least one industrial education 
facility in the past five years. 
2. Had designed at least one industrial manu­
facturing or. processing facility in the past 
five years. 
3. Was listed by the Council of Education facili­
ty planners. International as a specialist in 
industrial education or career preparation 
facilities. 
4. Was listed by the Society for College and Uni­
versity Planning as a consultant on physical 
planning. 
5. Had written at least one article relating to 
facility planning in industrial education or 
industry which was published in a national 
publication. 
Architects and facility planners were selected in a 
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similar manner as had been the industrial educators. A list 
was compiled during the review of literature of those individ­
uals and firms who had been responsible for designing indus­
trial education facilities or had written articles relating to 
facility planning and/or OSHA. The remaining individuals were 
selected by using professional directories from the Council of 
Educational Facility Planners, International or from the Society 
for College and University Planning. Those obtained from the 
directories had listed industrial education or technical facili­
ties as one of their speciality areas. 
The four professional groups, hereafter referred to as the 
jury, consisted of 18 architects, 24 facility planners, 23 
safety personnel, and 50 industrial educators active in teach­
ing facility planning. The- purpose of the jury was to evaluate 
the instrument developed as a number of problems were expected 
to become apparent upon condensing a large document such as the 
1910 OSHA standards. Specifically, the jury was expected to 
accomplish the following: 
1. Correct any misinterpretations made as a 
result of attempting to shorten long and 
complex regulations. 
2. Identify any sections which were left out 
of the instrument but which did relate to 
industrial education facility planning. 
3. Recommend the deletion of those sections 
which they believed were not related to 
facility planning or were unnecessary. 
4. Provide written comments which would be of 
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use in assessing the value of developing 
guidelines for compliance with OSHA. 
The Instrument and Data Collection 
A complete set of OSHA regulations from the U.S. Govern­
ment Printing Office consisted of six volumes. For the pur­
poses of this study, only Volume I, Part 1910-General Industry 
Standards, was analyzed as it was the only part relating di­
rectly to permanent facilities in industrial education. How­
ever, even though this study was limited to Volume I, extensive 
reading was required as Volume I was composed of 930 pages in 
an 8% by 11 inch format. Part 1910 was divided into subparts 
A through Z such as Subpart D - Walking-Working Surfaces. 
Subparts were composed of sections which were numbered con­
secutively within the part, such as Section 1910.27 - Fixed 
ladders. Part 1910 was an extremely broad based document com­
posed of horizontal standards relating to all industries. 
Regulations related not only to facilities but also to such 
diverse problems as equipment, hazardous materials, personal 
protective equipment, first aid and numerous other areas. 
Because of the broad general nature of Part 1910, items which 
related to facility planning were scattered throughout the 
document. 
The 1910 OSHA Standards had undergone a number of addi­
tions, changes, and deletions since having become a law in 
December of 1970. To insure that all sections analyzed were 
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current regulations at the time of writing, a subscription 
was obtained to Volume I, OSHA 2077-General Industry Standards 
and Regulations. This document was kept up to date by adding 
material furnished by the federal government or by deleting 
those sections which were no longer relavent. During the 
period of this research, the document was current through Change 
15 dated January 28, 1977. After an extensive search of se­
lected literature, the entire 1910 standards were examined and 
each requirement which related to planning permanent facility 
for industrial education was analyzed. An attempt was made to 
simplify and shorten the description of each requirement while 
maintaining its intent and purpose. 
The document generated by this activity resulted in 343 
items which appeared relevant to the problem of the study. 
Knowing that a standard typewritten format would very likely 
discourage those selected from responding because of such a 
lengthy instrument, arrangements were made to have all type 
phototypeset. This permitted a smaller type to be used as well 
as additional space to be left between each line for the in­
sertion of written comments. Another advantage to the system 
was that two colums could be placed on each page with justi­
fication of left and right margins for each column. The 
instrument developed was thereby reduced to 10 pages of read­
able print. 
Evaluation of the instrument by an architect, fellow staff 
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members, and the researcher's graduate committee co-chairmen 
revealed a few problem areas. The greatest problem was the 
amount of time required to respond to the questionnaire. Al­
though the document was easily read in 30 minutes, full re­
sponse to each item took as much as one and one-half hours. 
The decision was made to divide the instrument into two parts, 
each of which contained approximately five pages. This necessi­
tated dividing the jury into two groups and therefore each of 
the professional groups represented was divided in half. One 
half of the jury received an instrument with Subparts A through 
E of OSHA and the remaining half of the jury received an instru­
ment with Subparts F through Z of OSHA. Suggestions for re­
vision were incorporated and the two instruments which had 
received the graduate committee's approval were printed. 
The instruments were mailed on June 10, 1977, along with 
a cover letter and a stamped, self-addressed return envelope. 
Two weeks later on June 24, 1977, a second letter complete with 
instrument and stamped, self-addressed return envelope was sent 
to all architects and facility planners who had not responded 
to the first request. Industrial educators active in facility 
planning or safety were contacted by telephone during a two 
day period from June 27 to June 28, 1977. Those who could not 
be contacted by telephone were also sent a second mailing, 
(see Appendix A) 
Instruments were returned by 71 of the 115 jury members. 
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However, 12 returns were only partially complete or were 
blank. Several brief notes were included indicating why the 
instruments were not completed. Most indicated insufficient 
time to properly respond because of other duties. The other 
two reasons provided were that they were not qualified or 
that the instrument was too technical. The 59 completed 
instruments represented a return of 52%. Returns for each 
group were: architects and facility planners 50%, (21 of 42); 
industrial educators active in facility planning 52%, (26 of 
50), and safety specialists 52%, (12 of 23). Although the 
percentage of returns was lower than expected, those respond­
ing had written many comments and suggestions and in the main 
did an excellent job. Two respondents had even attached five 
page typewritten letters offering detailed suggestions which 
proved very helpful in the final analysis. 
The purpose of the survey instrument was to allow the jury 
to respond to items that were condensed from the 1910 OSHA 
standards. Jury members were to respond by checking one of 
three columns provided adjacent to each item. The first column 
labeled "Include", when checked, indicated that the jury member 
was satisfied that the item related to facility planning and 
was sufficiently clear as written. The second column labeled 
"Revise", when checked indicated that the jury member wished 
to include the item but had changed the item as originally 
written by either adding or deleting material. The jurors in 
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revising the items, indicated what they believed to be a more 
precise interpretation of OSHA. The third and final column 
which could be checked was the "Exclude" column. A check in 
this column indicated that the item was not of sufficient 
importance to warrant its inclusion as an item requiring a 
response in the final guidelines. In summary it was the jury's 
responsibility to accept, revise or reject each item as to its 
acceptability for inclusion in guidelines for designing facili­
ties that complied with OSHA. 
Method of Analysis 
As the instruments were returned, the data were recorded 
by color coding each group's responses. Those marked as either 
include or revise merely required tabulating the responses for 
each of the 343 items. Those items which jury members had 
marked as revise were tabulated in the same manner but in 
addition those deletions or additions were recorded on one 
master instrument. It was therefore possible to take any one 
of the 343 items and view all additions or deletions which had 
been suggested. Furthermore as the items were color coded one 
could also determine whether the changes were suggestions from 
architects, facility planners, safety specialists or industrial 
educators active in facility planning. 
Criteria for item inclusion 
Prior to sending out the instruments the author had con­
sulted with several individuals in the field of statistics as 
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to techniques that could be used to analyze the data. Their 
opinion in each instance was that there was not a statistical 
technique other than simply establishing a percentage criterion 
for including an item. Martin (1971) had also given an oppor­
tunity for revision of an instrument and established a cri­
terion level of 67% for inclusion (p. 25). Although his 
instrument did not relate to safety it did relate to facility 
planning. 
OSHA was primarily composed of consensus standards which 
simply meant that there had been substantial agreement to 
adopt those standards by the individuals concerned with promul­
gating the standards. In an attempt to assertain exactly 
what substantial agreement meant, Mr. I. J. Willadsen a former 
chairman for the American National Standards Institute com­
mittee on a concensus standard for the foundry industry was 
contacted via telephone. According to Mr. Willadsen, because 
the ANSI standards were of national scope, every attempt was 
made to have the committee members in unanimous agreement. 
Obviously this was not always possible and Mr. Willadsen 
stated that a two-thirds majority was required in order to 
include an item as a standard. Because of the use of two-
thirds majority by the American National Standards Institute 
and the 67% level established in Martin's study it was decided 
to establish a criterion level of 67% for this study. 
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Important items not meeting criteria for inclusion 
Two additional problems became evident as the data were 
analyzed. The first problem was that in partitioning one item 
from another on the evaluative instruments ^ the author had in 
some instances required a response to the title of a subpart 
or section. Although in many instances all items within that 
subpart or section had been accepted for inclusion, the title 
may well have been ignored and therefore not checked in any 
column or was checked "Exclude". Such was the case with the 
first four items. Subparts A, B, C and D as well as others. 
In order to have been accepted for inclusion in the final 
guidelines the items had to meet the 67% criterion level. As 
they had not met the criterion level but were important for 
clarity and information they were retained in the final guide­
lines but did not require a response. 
The second problem was due to having divided the instru­
ment in half because of its length. This in effect required 
the formation of two separate panels of jurors who differed 
in their view as to the need for definitions. Therefore, items 
which referenced definitions were rejected by jury members 
evaluating Subparts A through E, while definition items were 
accepted by the jury members responding to Subparts F through 
Z. Definition items were therefore included in the final guide­
lines as items of information with no response required. This 
was done because of the importance of the definitions and to 
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maintain consistency of format throughout the final guidelines 
which were compiled from the two evaluative instruments. 
Summary of Analysis of Items 
Each item was analyzed by evaluating each suggested re­
vision using the criteria set forth and discussed in the follow­
ing chapter. In addition to evaluating each item for suggested 
changes the numerical responses for each item were converted 
to percentages and compared with the criterion level of 67% as 
was previously discussed. Based upon the evaluation of each 
item its status for the revised guidelines was established and 




The purpose of the study was to develop guidelines which 
could be used in designing new facilities or evaluating exist­
ing facilities for compliance with OSHA. Laws and regulations 
promulgated by legislators may appear to be very functional 
when conceived. However, as time continues professionals in 
the area which the legislation affects should continually be 
alert to change that may negate certain aspects of the law or 
regulations. Such is certainly the case with OSHA, which is 
a minimal safety program and was not conceived as an all in­
clusive nor all perfect set of regulations. As one would 
apply the guidelines developed in this chapter it should be 
remembered that there are other alternatives which may be just 
as satisfactory, if not more so. Regulations at the local 
and/or state level may conflict with those at the national 
level. When such discrepancies exist each regulation should 
be evaluated and the one selected which would give the greatest 
protection to the occupants. 
Specific Findings by Survey Instrument Sections 
The two instruments validated by the jury encompassed a 
total of 343 items. For purposes of logical presentation the 
343 items were, partitioned into 40 tables. Each table was com­
posed of five columns headed as follows: 
1. INC - This abbreviation was for the word "include". 
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The figures listed following "INC" were the number 
of jury members that indicated that the item should 
be included in the final checklist as an item which 
required a checked response. 
2. REV - This abbreviation was for the word "revise". 
The figures listed following "REV" were the number 
of jury members that indicated the item should be 
included as an item requiring a checked response, 
but which was to be revised according to their 
instructions. With the opportunity for each jury 
member to revise any item, only one person might 
well make a suggestion to add or delete material 
that would improve or clarify an item. It was 
therefore necessary to establish criteria for 
allowing a suggested revision to be included in 
the final revised checklist that would be developed 
based upon the jury's findings. The main purpose 
of the jury was to validate each item for accuracy 
as it related to designing industrial education 
facilities for compliance with OSHA. Suggestions 
by jury members that either added or deleted material 
in the original instruments were accepted if they 
were not in conflict with any of the following 
criteria. 
a. The suggested change was not more restrictive 
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than allowed by OSHA. Example: OSHA permits 
a minimum exit width of 28 inches; therefore 
a suggestion to revise and require a 36 inch 
minimum width would be rejected. 
b. The suggested change was not less restrictive 
than allowed by OSHA. Example: In exit ways 
OSHA permits ceiling projections to come no 
closer than 6 feet 8 inches of the floor; 
therefore a suggestion to allow projections 
to come within 6 feet of the floor would be 
rejected. 
c. The suggested change improved or clarified the 
item as it related to planning facilities for 
industrial education. 
3. EXC - This abbreviation was for the word "exclude". 
The figures listed following "EXC" were the number 
of jury members that indicated that the item should 
be excluded because it did not relate to facility 
planning or because it was not of significant im­
portance to be included in the final checklist. 
4. NOR - This abbreviation was for "no response". 
The figures listed following "NOR" were the number 
of jury members who had not responded to the item. 
5. ACT - This abbreviation was for "action" and in­
dicated the status of each item in the final guide-
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lines after evaluation and comparison to the 
established criteria. The abbreviations listed 
following "ACT" represent the action taken on each 
item for the final guidelines. The four actions 
possible were as follows: 
a. INC - This abbreviation for "include" indicated 
that the item was accepted for inclusion in the 
final guidelines as an item requiring a checked 
response. 
b. REV - This abbreviation for. "revise" indicated 
that the item had been revised as a result of a 
valid suggestion by one or more jury members. 
c. EXC - This abbreviation for "exclude" indicated 
that the item had been excluded from the final 
guidelines as it had not met the criteria for 
inclusion. 
d. INF - This abbreviation for "information" 
indicated that the item was included in the final 
guidelines as an item not requiring a checked 
response. Items with this abbreviation were of 
an informational nature and helped to clarify 
other items in the guidelines. 
The items within each table generally related to a common 
concern in OSHA as evidenced by the titles of the narration and 
of the tables. No attempt was made to maintain tables at the 
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same classification level within OSHA. As an example some 
tables relate only to subparts, others only to sections and 
yet others to subsections. This was necessary in order to 
retain related items within a common table. 
Subparts A, B and C 
In the first draft of the survey instrument. Subparts A, 
B and C were not included as they did not apply to facility 
planning. However, in pilot testing the instrument, it was 
brought to the author's attention that starting the survey 
instrument with Subpart D was confusing and might cause one 
to question if OSHA started with Subpart D or were the first 
three subparts missing. As evidenced by Table 1, 81% of the 
jury did not respond to each of these subparts and they were 
therefore rejected as they had not met the criterion level for 
items requiring a checked response. The three items were re­
tained as items of information which clarified that the first 
three subparts did not relate to facility planning. 
Table 1. Responses for Subparts A, B and C 
INC REV EXC NOR ACT 
SUBPART A - GENERAL - Does not 









SUBPART B - ADOPTION AND EXTENSION 
OF ESTABLISHED FEDERAL STANDARDS -




















Subpart D - Walking - Working Surfaces 
The one-hundred items listed under Subpart D, Walking -
Working Surfaces, related to methods for constructing and guard­
ing floors, wall openings, stairs, platforms and runways. For 
purposes of presentation Subpart D was partitioned into 10 
tables with each table containing items which directly related 
to one another. 
Definitions and General Requirements 
Section 1910.21, Definitions, and Section 1910.22, General 
Requirements, were combined to form the first table within Sub­
part D. As was pointed out previously in the third chapter all 
definition items such as 1910.21 were retained as informational 
items which helped to clarify the checklist but did not require 
a response. 
Items contained in 1910.22, General Requirements, related 
to designing floors and aisles to promote safe conditions. As 
evidenced by Table 2 all seven items under 1910.22 were accept­
ed by the jury. It was of interest to note that item (d)(1), 
which required floor load signs, came close to being rejected 
by the jury but had consistently been among the 25 most common 
violations for which OSHA regularly issued citations. 
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Table 2. Definitions and General Requirements 1910.21 -
1910.22(d) 
INC REV EXC NOR ACT 
SUBPART D - WALKING-WORKING SURFACES 
1910.21 - DEFINITIONS - Have been 
checked for understanding of terms 









1910.22 GENERAL REQUIREMENTS 
(a) HOUSEKEEPING 
(1) All areas are designed 










(2) Floor surfaces are easily-










(3) Floors are designed to 
eliminate protruding nails, 










(b) AISLES AND PASSAGEWAYS 
(1) Safe clearances are 
provided in all areas 





















(c) COVERS AND GUARDRAILS - Are 
provided around open pits, 









(d) FLOOR LOADING PROTECTION 
(1) Conspicuous sign in­
dicating the approved 









Guarding Floor and Wall Openings and Holes 
Section 1910.23, Guarding Floor and Wall Openings and 
Holes, was composed of items relating to the protection re­
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quired for floor openings, wall openings, open sided floors, 
platforms, runways and stairways. The 73 items in this sec­
tion were presented in tables three through ten. 
Floor Openings 
Twelve items were contained in Floor Openings, each of 
which related to methods for guarding openings which occur in 
floors. As evidenced by Table 3 four of the items were accept­
ed for inclusion only after having been revised and the re­
maining eight were accepted for inclusion with no revision. 
Those items which were revised met the criteria for re­
vision as previously defined. Item (a)(1) was revised by de­
leting the last sentence as jury members indicated that stair­
ways in industrial education facilities should never have 
hinged floor covers with removable railings. Item (4) had the 
words "a standard skylight screen or" removed as jury members 
representing architects and facility planners indicated that 
skylight screens were appropriate for roof applications but not 
in floor locations where regular pedestrian traffic occurred. 
Item (4) therefore read as follows: 
Skylight floor openings and holes are guarded by a 
fixed standard railing on all exposed sides. 
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Table 3. Floor Openings 1910.23 - 1910.23(a)(10) 
1910.23 GUARDING FLOOR AND WALL 
OPENING AND HOLES 
(a) PROTECTION FOR FLOOR OPENINGS 
(1) Stairway floor openings 
are guarded on all ex­
posed sides by standard 
railing. Infrequently 
used stairways may be 
guarded by a hinged floor 
cover with removable 
standard railings on 
exposed sides. 
(2) Ladderway floor openings 
and platforms are guarded 
by a standard railing and 
toeboard on exposed sides. 
Passage through the railing 
is provided with a swinging 
gate or offset to prevent 
walking directly into the 20 2 5 0 
opening. - 74% 7% 19% 0% INC 
(3) Hatchway and chute floor 
openings are guarded by 
one of the following: 
(i) Hinged cover equipped 
with standard railings 
or permanently attached 
thereto leaving only 
one exposed side. When 
not in use it can be 
conveniently closed or 
the exposed side guar­
ded with removable top 
and intermediate stand­ 21 1 5 0 
ard railings. 78% 4% 19% 0% INC 







Table 3 (Continued) 
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INC REV EXC NOR ACT 
(ii) All exposed sides with 
standard railings and 
toeboards, not more 
than two of which are 
removable. Removable 
railings are hinged or 
designed so as to be 
conveniently replace­
able, when the open­
ing is not in use. 
Protection is provided 
to prevent a person 
from falling through 
the opening when it is 22 0 5 0 
in use. 81% 0% 19% 0% INC 
(4) Skylight floor openings 
and holes are guarded by 
a standard skylight screen 
or a fixed standard railing 17 3 6 1 REV 
on all exposed sides. 63%^ 11% 22% 4% INC 
(5) Pit and trapdoor floor 
openings, infrequently 
used are guarded by a 
hinged cover. If the 
opening is not to be 
constantly attended when 
open, all exposed sides 
must be protected by re- 20 1 4 2 
movable standard railings. 74% 4% 15% 7% INC 
(6) Manhole floor openings 
are guarded by a standard 
manhole cover (Does not 
need to be hinged). If 
the opening is not to be 
constantly attended when 
open, all exposed sides 
must be protected by re- 21 2 2 2 
movable standard railings. 78% 7% 7% 7% INC 
^ Criterion level of 67% was obtained by combining percentages 
in include and revise columns. 
Table 3 (Continued) 
45 
INC REV EXC NOR ACT 
(7) Temporary floor openings 
are provided with stand­
ard railings or constantly 16 _ 6 4 1 REV 
attended. 59%^ 22% 15% 4% INC 
(8) Floor holes into which a 
person can accidently walk 
shall be guarded by either: 
(i) A standard railing and 
toeboard on all ex­ 22 1 1 2 
posed sides. 81% 4% 4% 7% INC 
(ii) A cover of standard 
strength which should 
be hinged in place. 
When not in place it 
is protected by a re­
movable standard 
railing or it is 17 3 4 3 REV 
constantly attended. 63%^ 11% 15% 11% INC 
(9) Floor holes into which 
persons cannot acciden­
tally walk are protected 
by a securely held cover 
that leaves no openings 19 3 3 2 
more than one inch wide. 70% 11% 11% 7% INC 
(10) A platform is provided on 
stairways where doors or 
gates open directly there­
on. The effective width 
of the platform is not 
less than 20 inches due to 22 3 0 2 
the swing of the door. 81% 11% 0% 7% INC 
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Wall Openings and Holes 
The nine items included in Wall Openings and Holes had 
to do with different methods of guarding open areas which occur 
in walls. As evidenced by Table 4 the only item not accepted 
by the jury was Item 4 which only 56% of the jury members in­
dicated should be included. Item 4 related to temporary wall 
openings and was therefore not a part of permanent facilities, 
however it was retained for purposes of clarity as an in­
formational item not requiring a response. The remaining eight 
items were accepted. 
Table 4. Wall Openings and Holes 1910.23(b) - 1910.23(b)(5) 
INC REV EXC NOR ACT 
(b) PROTECTION FOR WALL OPENINGS 
AND HOLES 
(1) Wall openings from which 
there is a drop of more 
than four feet are guard­
ed by one of the following: 
(i) Rail, roller, picket 
fence, half door, or 
equivalent barrier. 
The guard may be re­
movable but should be 
hinged or mounted so as 
to be conveniently re­ 22 2 2 1 
placeable. 81% 7% 7% 4% INC 
A removable toeboard 
or equivalent is pro­
vided if there is ex­
posure below to falling 23 0 3 1 
materials. 85% 0% 11% 4% INC 
Table 4 (Continued) 
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INC REV EXC NOR ACT 
A guard is provided 
whether or not there 
is a door on the open­
ing and is kept in 
position when the open- 23 1 2 1 
ing is not in use. 85% 4% 7% 4% INC 
A grab handle is pro­
vided on each side of 
the opening with its 
center approximately 
four feet above floor 
level and of standard 22 1 2 2 
strength and mounting. 81% 4% 7% 7% INC 
(ii) Extension platforms 
onto which materials 
can be hoisted for 
handling have side 
rails or equivalent 
guards of standard 23 1 2 1 
specification. 85% 4% 7% 4% INC 
(2) Chute wall openings from 
which there is a drop of 
more than four feet are 
guarded by one or more of 
the methods specified in 
the section under (i) 23 0 3 1 
which immediately precedes. 85% 0% 11% 4% INC 
(3) Window wall openings, hav­
ing the bottom of the open 
ing less than three feet 
above adjacent walking sur 
face, from which there is 
a drop of more than four 
feet are guarded by stand­
ard slats, standard grill 
work (as specified in sub­
section (e) (11) of this 





0% 15% 4% INC 
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Table 4 (Continued) 
INC REV EXC NOR ACT 
(4) Temporary wall openings 
have adequate guards but 
need not be of standard 15 4 7 1 
construction. 56% 15% 22% 4% INF 
(5) Wall holes are protected 
by a standard toeboard, or 
an enclosing screen if, the 
lower edge of the near side 
of the hole is less than 
four inches above the floor 
and the far side of the 
hole more than five feet 
above the next level. (See 
paragraph (e) (11) of this 
section for screen spec- 20 
ifications) . 74% 
Open-sided Floors, Platforms and Runways 
The nine items contained in the Open-sided Floors, Plat­
forms and Runways section were concerned with the protection of 
individuals when there was a possibility of their falling four 
or more feet and also the protection of individuals beneath 
such areas. As evidenced by Table 5 eight items were accepted 
and one was rejected. The item rejected related to runways 
used exclusively for special purposes and did not meet the 
criterion level of 67%. 
15 1 
4% 19% 4% INC 
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Table 5. Open-sided Floors, Platforms and Rianways 1910.23(c) -
1910.23(c)(3) 
INC REV EXC NOR ACT 
(c) PROTECTION OF OPEN-SIDED FLOOR, 
PLATFORMS AND RUNWAYS 
(1) Open-sided floors or plat­
forms four feet or more 
above adjacent levels are 
guarded on all open sides 
by a standard railing (or 
equivalent of (e) (3), 
except where there is 
entrance to a ramp, stair­ 25 1 0 1 
way or fixed ladder. 93% 4% 0% 4% INC 
Toeboards are further pro­
vided if in the area be­
neath : 26 0 0 1 
(i) Persons can pass. 96% 0% 0% 4% INC 
(ii) There is moving ma- - 25 0 1 1 
chinery. 93% 0% 4% 4% INC 
(iii) There is equipment 
with which falling 
materials could create 26 0 0 1 
a hazard. 96% 0% 0% 4% INC 
(2) Runways four feet or more 
above adjacent levels are 
guarded on all open sides 
by standard railings (or 23 0 3 1 
equivalent of (e) (3). 85% 0% 11% 4% INC 
Wherever tools, machine 
parts, or materials are 
likely to be used on the 
runway, a toeboard is pro­ 21 0 4 2 
vided on exposed sides. 78% 0% 15% 7% INC 
Additional guarding for 
dangers other than falling 
may be essential for pro­
tection of persons on run­ 19 1 4 3 
ways . 70% 4% 15% 11% INC 
Table 5 (Continued) 
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INC REV EXC NOR ACT 
Runways, 18 inches or 
wider, used exclusively 
for special purposes (such 
as oiling, shafting, or 
filling tank cars) may 
have the railing on one 
side omitted where oper­
ating conditions neces- 16 2 7 2 
sitate. 59% 7% 22% 7% EXC 
(3) Regardless of height, open-
sided floors, walkways. 
platforms, and runways 
above or adjacent to dan­
gerous equipment, pickling. 
or galvanizing tanks, de-
grease units, and similar 
hazards are guarded with a 
standard railing and toe- 20 2 4 1 
board . 74% 7% 15% 4% INC 
• Stairway Railings and Guards 
Stairway Railings and Guards listed procedures for guard­
ing stairways with four or more risers. As illustrated in 
Table 6, all eight items were accepted by the jury. However, 
the second item in Table 6 was removed as an item requiring a 
checked response as it was of an informational nature and did 
not meet the criteria for inclusion. It was retained for 
information. 
As several jury members had called attention to the fact 
that ANSI A117.1(R1971) should be followed, an author's note 
was inserted to alert planners to this requirement. The note 
read as follows: 
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Author's Note; ANSI A117.1(R1971) "Specifications for 
Making Buildings and Facilities Accessible to and Usable 
by the Physically Handicapped" should be consulted even 
though it is not an OSHA requirement. 
Table 6. Stairway Railings and Guards 1910.23(d) -
1910.23(d)(2) 
INC REV EXC NOR ACT 
(d) STAIRWAY RAILINGS AND GUARDS 
(1) Stairs with four or more 
risers are equipped with 
standard stair railings 
or standard handrails as 23 2 0 2 
follows : 85% 7% 0% 7% INC 
(Width of the stair is to 
be measured clear of all 
obstructions except hand­ 23 1 1 2 
rails) . 85% 4% 4% 7% INF 
(i) Stairways less than 
44 inches wide hav­
ing both sides en­
closed, at least one 
handrail, preferably 
on the right side 24 2 0 1 
descending. 89% 7% 0% 4% INC 
(ii) Stairways less than 
44 inches wide having 
one side open, at least 
one stair railing on 25 1 0 1 
the open side. 93% 4% 0% 4% INC 
(iii) Stairways less than 44 
inches wide having both 
sides open, one stair 24 1 1 1 
railing on each side. 89% 4% 4% 4% INC 
(iv) Stairways more than 44 
inches wide but less 
than 88 inches wide. 
one handrail on each 
enclosed side and one 
stair railing on each 25 1 2 2 
open side. 93% 4% 7% 7% INC 
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Table 6 (Continued) 
INC REV EXC NOR ACT 
(v) Stairways 88 inches or 
more wide, one handrail 
on each enclosed side. 
one stair railing on 
each open side and one 
intermediate stair 
railing located approx­
imately midway of the 22 1 2 2 
width. 81% 4% 7% 7% INC 
(2) Winding stairs have a 
handrail offset to prevent 
walking on all portions of 
the tread having width 22 1 5 1 
less than six inches. 74% 4% 19% 4% INC 
Railing/ Toeboards and Cover Specifications 
Thirty-five items were included in Railing, Toeboards and 
Cover Specifications which related to preventing falls, pro­
tecting workers from falling objects and from falling through 
floor or wall openings. The 35 items were partitioned into 
four tables for presentation. 
Standard Railings 
The items included in Standard Railings were concerned 
with all top and intermediate guard rails including those on 
stairs which were of wood, pipe or structural steel construction. 
As evidenced by Table 7 only one of the 17 items was not accept­
ed by the jury. Item (3), which was rejected, along with Items 
(i)^(ii) and (v) were removed from a checking requirement as 
they were of an informational nature and hence did not require 
a check. The remaining 13 items were retained as items re­
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quiring a checked response. 
Table 7. Standard Railings 1910.23(e)(1) - 1910.23(e)(3) 
INC REV EXC NOR ACT 
(e) RAILING, TOEBOARDS, AND COVER 
SPECIFICATIONS 
(1) Standard railings are as 
follows ; A smooth-surfaced 
top rail at approxiamtely 
42 inches vertical height 22 3 1 1 
from the level protected. 81% 11% 4% 4% INC 
An intermediate rail 
approximately halfway be­
tween the top rail and 
level protected. Ends 
of the rails which over­
hang do not constitute a 23 1 1 2 
projection hazard. 85% 4% 4% 7% INC 
(2) Stair railings (construct­
ion similar to a standard 
railing) are between 30 and 
34 inches, vertical height, 
from the tread to the upper 23 1 0 3 
surface of the top rail. 85% 4% 0% 11% INC 
(3) Minimum requirements for 
standard railings are as 17 0 1 9 
follows: 63% 0% 4% 33% INF 
(i) Wood railings (U.S. 
Department of Agri­
culture Wood Handbook, 
No. 72, 1955 (No. 1 
(S4S) Southern Yellow 
Pine) (Modulus of 20 0 3 4 
Rupture 7,400 p.s.i.) 74% 0% 11% 15% INF 
Top and intermediate 
rail 2-inch by 4-inch 
stock then post are at 
least 2-inch by 4-inch 
stock spaced not to 18 2 4 3 
exceed six feet. 67% 7% 15% 11% INC 
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Table 7 (Continued) 
INC REV EXC NOR ACT 
Top rail of two 1-inch 
by 4-inch right-angle 
pieces, posts spaced 
not to exceed eight 
feet, with 2-inch by 
4-inch intermediate 19 1 3 4 
rail. 70% 4% 11% 19% INC 
(ii) Pipe railings (ANSI 
G125.1-1970, American 
National Standard Spec­
ifications for Welded 18 0 2 7 
and Seamless Steel Pipe 67% 0% 7% 26% INF 
Posts, top and inter­
mediate railings are 
at least one and one 
half inches outside 
diameter with post 
spaced not more than 
8 feet. 
19 3 2 3 
70% 11% 7% 11% INC 
(iii) Structural steel rail­
ings (ANSI G41.5-1970, 
American National 
Standard specifications 20 0 2 5 
for Structural Steel). 74% 0% 7% 19% INC 
Post, top and inter­
mediate rails are of 
two inch by two inch 
by three eights inch 
angles or shapes of 
equivalent bending 
strength. Posts are 
spaced not more than 20 2 2 3 
8 feet on centers. 74% 7% 7% 11% INC 
(iv) A load of at least 200 
pounds can be applied 
in any direction at any 
point on the top rail 
without failure of any 
of the posts or rail- 22 2 1 2 
ings. 81% 7% 4% 7% INC 
Table 7 (Continued) 
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INC REV EXC NOR ACT 
(v) Other acceptable types, 
sizes and arrangements 
of railing construction 
meet the following con­
ditions : 
18 0 1 8 
67% 0% 4% 30% INF 
(a) A smooth-surfaced 
top rail at approx­
imately 42 inches 
vertically from 21 1 1 4 
level protected. 78% 4% 4% 15% INC 
(b) Strength to with­
stand at least the 
minimum 200 pounds 20 3 1 3 
top rail pressure. 74% 11% 4% 11% INC 
(c) Protection between 
top rail and level 
protected equiva­
lent at least to a 
standard inter- 22 0 2 3 
mediate rail. 81% 0% 7% 11% INC 
(d) Any overhang on 
rail ends does not 
constitute a haz- 22 1 1 3 
ard. 81% 4% 4% 11% INC 
Toeboards and Handrails 
The eight items which comprised Toeboards and Handrails 
related to the dimensions and strength specifications of each. 
As evidenced by Table 8, all items were accepted by the jury. 
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Table 8. Toeboards and Handrails 1910.23(e)(4) - 1910.23(e)(6) 
INC REV EXC NOR ACT 
(4) Standard toeboards are four 
inches nominal in height 
and securely fastened in 
place with not more than 
one quarter inch clearance 
above floor level. Ma­
terial used is substantial. 
either solid or with open­
ings not over one inch in 21 1 0 5 
the greatest dimension. 78% 4% 0% 19% INC 
Paneling from floor to in­
termediate or top rail is 
provided where materials 
are piled to such height 
that a standard toeboard 20 1 1 5 
does not provide protection. 74% 4% 4% 19% INC 
(5) Handrails 
(i) Mounted with brackets 
on lower side of hand 
rail with no- obstruc­ 24 0 0 3 
tions on top or sides. 89% 0% 0% 11% INC 
Designed for conven­
ient grasping and ends 
are turned into sup­
porting wall or do not 
constitute a projection 23 1 0 3 
hazard. 85% 4% 0% 11% INC 
(ii) Height is between 30 
and 34 inches to upper 21 0 1 5 
surface. 78% 0% 4% 19% INC 
(iii) Size is at least two 
inches in diameter for 
wood or one and one-
half inches in diameter 
for metal pipe with 
bracket spacing not ex­ 22 2 0 3 
ceeding eight feet. 81% 7% 0% 11% INC 
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Table 8 (Continued) 
INC REV EXC NOR ACT 
(iv) Will withstand 200 
pound force applied in 
any direction at any 









(6) Handrails and railings have 
a clearance of at least 











This section. Floor Openings, listed specifications for 
guarding requirements over trenches, conduit covers and man­
hole covers. As evidenced by Table 9, the only item not accept 
ed was Item (7) which was removed as an item requiring a re­
sponse but was retained as ^  informational item which was 
necessary for clarity. The four remaining items were accepted 
for inclusion. 
Table 9. Floor Openings 1910.23(e)(7) - 1910.23(e)(7)(iii) 
INC REV EXC NOR ACT 
(7) Floor opening covers meet 
the following strength re- 17 1 1 8 
quirements : 63% 4% 4% 30% INF 
(i) Trench, conduit covers 
and their supports 
located in roadways 
will carry an axle load 
of at least 20,000 23 0 1 3 
pounds. 85% 0% 4% 11% INC 
Table 9 (Continued) 
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INC REV EXC NOR ACT 
(ii) Manhole covers and 
supports meet fore­
going requirements or 
local standard high­ 22 1 1 3 
way requirements. 81% 4% 4% 11% INC 
(iii) Covers do not project 
more than one inch a-
bove the floor and all 
edges are chamfered to 
an angle with the 
horizontal of not over 
30 degrees if they do 21 2 1 3 
project. 78% 7% 4% 11% INC 
All hinges, handles, 
bolts, or other parts 
are set flush with the 21 0 1 5 
floor or cover surface. 78% 0% 4% 19% INC 
Wall Openings and Skylights 
The five items comprising Wall Openings and Skylights 
listed specifications as to size and strength for guarding 
openings in walls and ceilings. The only item rejected was 
the second sentence of Item (8), related to grillwork, which 
only 59% of the jury indicated should be included. The item 
was therefore excluded from the checklist and the remaining 
four items which met the criteria were included. 
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Table 10. Wall Openings and Skylights 1910.37(e)(8) -
1910.37(e)(11) 
INC REV EXC NOR ACT 
(8) Skylight screens will with­
stand a load of 200 pounds 
applied perpendicularly at 19 2 1 5 
any point. 70% 7% 4% 19% INC 
Openings with grillwork are 
not more than four inches 
long or of slatwork not 
more than two inches wide 16 1 4 6 
with length unrestricted. 59% 4% 15% 22% EXC 
(9) Wall opening barriers 
(rails, rollers, picket 
fences, and half doors) 
will withstand a load of 
at least 200 pounds ap­
plied in any direction 
(except upward) at any 
point on the top rail or 20 2 2 3 
corresponding member. 74% 7% 7% 11% INC 
(10) Wall opening grab handles 
(12 inches minimum length) 
have three inch clearance 
and will withstand a 200 
pound load applied in any 21 2 1 3 
direction at any point. 78% 7% 4% 11% INC 
(11) Wall opening screens will 
withstand a horizontal load 
of 200 pounds applied on 
the near side of the screen 
and are of solid con­
struction or grillwork (no 
openings more than four 
inches wide, length un- 22 1 1 3 
restricted. ) 81% 4% 4% 11% INC 
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Fixed Industrial Stairs and Fixed Ladders 
The items included in these two sections. Fixed Industrial 
Stairs and Fixed Ladders, related to specifications for angle, 
width, height and strength of permanent stairs and ladders. 
Only one of the 17 items included in Table 11 was rejected by 
the jury. The item rejected was the third item in Table 11 
which related to spiral stairways. 
As evidenced by Table 11 the rejected item and four 
additional items which had been accepted were retained as in­
formational items which did not require a response. Each of 
the items merely provided information and hence were not re­
quirements which would necessitate a checked response. 
The remaining 12 items were accepted by the jury with the 
only change occuring in the. last Item 1910.27, Fixed Ladders, 
which was narrowly accepted by the jury. Because of the 
concern of several jury members Item 1910.27 was revised to be 
slightly more restrictive as follows: 
1910.27 FIXED LADDERS - Are generally not recommended 
for industrial education facilities, but when they 
are incorporated, all requirements of OSHA 1910.27 
must be met. 
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Table 11. Fixed Industrial Stairs and Fixed Ladders 1910.24 -
1910.27 
1910.24 FIXED INDUSTRIAL STAIRS 
(a) APPLICATIONS 
Applies to interior and ex­
terior stairs around machinery, 
tanks, and other equipment, 
and stairs leading to or from 
floors, platforms or pits but 
does not apply to fire exits 
or articulated stairs. 
(b) FIXED STAIRS ARE REQUIRED WHEN; 
Operations necessitate reg­
ular travel between levels. 
Equipment on operating plat­
forms requires attention 
routinely during operations. 
Access to elevations is daily 
(or each shift) and employees 
are exposed to acids, caustics 
gases or other harmful sub- 22 1 1 3 
stances. 81% 4% 4% 11% INF 
Tools or equipment are normal­ 22 0 2 3 
ly carried by hand. 81% 0% 7% 11% INF 
Spiral stairways are generally 16 3 2 6 
not permitted. 59% 11% 7% 22% INF 
Winding stairways are used only 
on round structures with a 
diameter greater than five 21 0 2 4 
feet. 78% 0% 7% 15% INC 
(This section does not preclude 
the use of fixed ladders to 
elevated tanks, towers and 
similar structures, overhead 
traveling cranes, etc. where 
the use of fixed ladders is 19 0 2 6 
common practice.) 70% 0% 7% 22% INF 






7% 11% INF 
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Table 11 (Continued) 
INC REV EXC NOR ACT 
(C) STAIR STRENGTH 
Fixed stairways are designed 
to carry a load of five times 
the normal live load antici­ 22 1 1 3 
pated. 81% 4% 4% 11% INC 
(Never designed to carry less 
than a moving concentrated 21 1 1 4 
load of 1,000 pounds.) 78% 4% 4% 15% INC 
(d) STAIR WIDTH - Shall be a 21 3 0 3 
minimum of 22 inches. 78% 11% 0% 11% INC 
(e) ANGLE OF STAIRWAY RISE - Is be­
tween 30 degrees and 50 degrees 23 1 0 3 
measured from the horizontal. 85% 4% 0% 11% INC 
(f) STAIR TREADS - Meet the follow­
ing requirements: Nose (with . 
even leading edge) extended 
one-half to one inch beyond 
riser (should). Slip resistant 
with nosing of nonslip finish. 
Uniform in width as well as 23 0 0 4 
rise throughout flight. 85% 0% 0% 15% INC 
(g) LENGTH OF STAIRWAYS 
Intermediate platforms (min­
imum length 30 inches, minimum 
width that of stairs) are pro­ 21 2 0 4 
vided on long flights. 78% 7% 0% 15% INC 
(h) RAILINGS AND HANDRAILS - Meet 
same requirements as general 23 0 0 4 
stairways. 85% 0% 0% 15% INC 
(i) VERTICAL CLEARANCE - Is a min­
• 
imum of seven feet above any 22 0 1 4 
stair tread. 81% 0% 4% 15% INC 
(j) OPEN RISERS - Are provided for 
tread of less than nine inch 20 1 2 4 
width. (Should) 74% 4% 7% 15% INC 
Table 11 (Continued) 
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INC REV EXC NOR ACT 
(k) OPEN GRATING TREADS - Are 
used for outside stairs. 
(Should) 
19 2 2 4 
70% 7% 7% 15% INC 
1910.27 FIXED LADDERS - Are generally 
not used in industrial education 
facilities but this section should 
be examined when fixed ladders 
are included. 
18 4 0 5 INC 
67% 15% 0% 19% REV 
Means of Egress 
Items included in Subpart E, Means of Egress, were pri­
marily requirements relating to number, size and location of 
exits in the event a fire were to occur. The 83 items com­
prising this subpart were divided into 8 'tables for purposes 
of presentation. 
Definitions and General Requirements for Egress 
Definitions and General Requirements for Egress contained 
19 items relating to exit kinds, numbers, location and capacity 
for structures. Only one of the 19 items listed in this sec­
tion in Table 12 was rejected by the jury. Item 1910.35, 
Definitions, was rejected and as previously stated all defi­
nition items were left for purposes of clarity and did not re­
quire a checked response. Definitions was therefore changed 
to an informational item requiring no response. 
Item 1910.36(a), Application, was also changed to an in­
formational item requiring no response even though it had been 
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accepted by the jury. The reason for changing 1910.36(a) from 
a checking requirement was because the material contained there­
in was not of a requirement nature but rather of an information­
al nature. The remaining 17 items were accepted for inclusion 
by high margins as the lowest one received 75% and most were 
in the high 80% range or above. 
Table 12. Definitions and General Requirements for Egress 
Subpart E 1910.35 - 1910.36(b)(9) 
INC REV EXC NOR ACT 
SUBPART E - MEANS OF EGRESS 
1910.35 DEFINITIONS - Have been • -
checked for understanding of 16 0 0 11 
terms in Subpart E. 59% 0% 0% 41% INF 
1910.36 GENERAL REQUIREMENTS FOR 
EGRESS 
(a) APPLICATION 
The purpose of this subpart is 
to provide fundamental require­
ments essential to provide a 
safe means of egress from fire 
and like emergencies. Nothing 
in this subpart shall be con­
strued to prohibit a better 
type of building construction. 
more exits, or otherwise safer 
condition than the minimum 22 0 0 5 
requirements specified. 81% 0% 0% 19% INF 
(b) FUNDAMENTAL REQUIREI4ENTS 
(1) Exits are sufficient to 21 1 1 4 
permit prompt escape. 78% 4% 4% 15% INC 
Design of exits and safe­
guards are such that safety 
to life in case of any 
emergency does not depend 
solely on any single safe­ 23 0 1 3 
guard . 85% 0% 4% 11% INC 
V. 
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Table 12 (Continued) 
INC REV EXC NOR ACT 
Additional safeguards are 
provided for life safety in 
case any single safeguard 
is ineffective due to some 24 0 1 2 
human or mechanical failure. 89% 0% 4% 7% INC 
(2) Design of structure is such 
that construction, arrange­
ments, equipment, mainte­
nance and operations avoid 
undue danger from fire, 
smoke, funes or panic and 
provide a reasonable period 25 1 0 1 
of time for escape 93% 4% 0% 4% INC 
(3) Exits are sufficient in re­
gard to kinds, numbers, 
location and capacity ap­
propriate for the structure 












































(4) Exits are arranged and 
maintained to provide free 
and obstructed egress from 









No lock or fastening pre­
vents free escape from in­









Table 12 (Continued) 
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INC REV EXC NOR ACT 
(5) Exits are clearly visible 
or the path, in its entire­
ty, to the exits are un- 25 1 0 1 
mistakably marked. 93% 4% 0% 4% INC 
Doorway or passageways not 
leading to an exit, but 
which could be mistaken for 
an exit are marked or ar­
ranged to minimize con- 24 2 0 1 
fusion. 89% 7% 0% 4% INC 
(6) Exits are adequately and 
reliably illuminated in 
structures using artificial 25 1 0 1 
illumination. 93% 4% 0% 4% INC 
(7) Fire alarms are provided 
for warning in the event of 
fire or to facilitate con­
ducting fire exit drills 
when a fire might not pro- 26 0 0 1 
vide adequate warning. 96% 0% 0% 4% INC 
(8) At least two separate means 
of egress remote from each 
other from each area if the 
reasonable safety of num­
bers of occupants would be 
endangered by the blocking 
of any single means of 26 0 0 1 
egress. 96% 0% 0% 4% INC 
(9) Other provisions, in ad­
dition to exits, have 
been provided for the safe­
ty of the occupants and 
no conditions are per­
mitted that are hazardous 26 0 0 1 
under normal occupancy. 96% 0% 0% 4% INC 
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Construction, Repair and Maintenance 
Items contained in Construction, Repair and Maintenance 
were concerned with the protection of employees by providing 
proper exit facilities during such operations. All five items 
encompassed by this section were accepted by the jury with a 
substantial percentage, 81% to 93%, indicating acceptance. 
Table 13. Construction, Repair and Maintenance 1910.36(c) -
1910.36(d)(2) 
INC REV EXC NOR ACT 
(c) PROTECTION OF EMPLOYEES DUR­
ING CONSTRUCTION AND REPAIR 
OPERATIONS 
(1) All exit facilities in 
structures under construc­
tion are completed and 
ready for use in an area 
before that area is occu­ 23 1 1 2 
pied . 85% 4% 4% 7% INC 
(2) All existing exits and fire 
protection are continuously 
maintained or other equiva­
lent measures taken when an 
existing building is to be 
repaired or altered while 24 0 1 2 
the structure is occupied. 89% 0% 4% 7% INC 
(3) Flammable or explosive sub­
stances or equipment for 
repairs or alterations are 
not introduced in an occu­
pied building of normally 
low or ordinary hazard 
classification unless the 
condition of use and safe­
guards provided do not 
create any additional dan­
ger or handicap to egress 
beyond normal permissible 22 0 1 4 
conditions. 81% 0% 4% 15% INC 
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Table 13 (Continued) 
INC REV EXC NOR ACT 
(d) MAINTENANCE 
(1) Required exits, ways of ap­
proach thereto, and ways 
of travel into the street 
or open space are free of 25 1 0 1 
obstructions or impediments. 93% 4% 0% 4% INC 
(2) Automatic sprinkler systems, 
fire detection and alarm 
systems, exit lighting, 
fire doors and other equip­
ment are continuously in 24 2 0 1 
proper operating condition. 89% 7% 0% 4% INC 
General Means of Egress 
Section 1910.37, General Means of Egress, related to re­
quirements for protection of exits by specifying fire resistance 
ratings for number of floors serviced by an exit and the specif­
ications for width and capacity of exits based upon number of 
occupants. Of the 12 items included in Table 14 only Item (iii) 
was rejected by the jury. Because Item (iii) was a table of 
data necessary for interpreting other items within Table 14 it 
was retained as an item of information requiring no response. 
Items (b) and (c)(1) were also changed to items of information 
even though they were accepted by the jury. These two items 
were not of a specification nature but merely provided in­
formation. The remaining seven items were accepted by the jury. 
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Table 14. General Means of Egress 1910.37(a) - 1910.37(c) 
INC REV EXC NOR ACT 
1910.37 MEANS OF EGRESS, GENERAL 
(a) PERMISSIBLE EXIT COMPONENTS 
Exits consist only of approved 
components and are constructed 
as an integral part of the 
structure or are permanently 
attached thereto. 
(b) PROTECTIVE ENCLOSURE OF EXITS 
Exits'protected by separation 
from other parts of the build­
ing have the separating con­
struction meet the following 23 0 0 4 
requirements ; 85% 0% 0% 15% INF 
(1) One-hour fire resistance 
rating on exits which con­
nect a total of three or 
less stories above or below 
the exit. 
(2) Two-hour fire resistance 
rating on exits which con­
nect four or more stories 
above or below the exit 
and are constructed of non-
combustible material sup­
ported by construction with 
two-hour fire resistance 24 0 0 3 
rating. 89% 0% 0% 11% INC 
(3) Separation openings are 
protected by an approved 24 0 0 3 
self-closing fire door. 89% 0% 0% 11% INC 
(4) Only openings necessary for 
access to the exit en­
closure from normally occu­
pied spaces and for egress 
from the enclosure are per- 24 0 0 3 









24 0 0 3 
89% 0% 0% 11% INC 
Table 14 (Continued) 
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INC KEV EXC NOR ACT 
(c) WIDTH AND CAPACITY OF MEANS OF 
EGRESS 
(1) Limit capacity, per unit of 










(i) For level egress (in­










(ii) For inclined egress 
(including class B 









(iii) Table E-1 
Class A 
Width 44 inches and greater 
Slope 1 to 1-3/16 inches in 
12 inches. 
Maximum height between landings 
No limit 
Class B 
Width 30 to 44 inches. 
Slope 1-3/16 to 2 inches in 
12 inches. 
Maximum height between landings 17 
12 feet. 63% 
(2) Units of exit width are 22 
inches for means of egress. 
12 inch units (counting as 
one-half units) may be add­
ed only to one or more full 20 1 0 6 
units. 74% 4% 0% 22% INC 
(3) Units of exit width are 
measured at the narrowest 
point of the means of 
egress, except that hand­
rails on either side may 
project inside not more 
than five inches and 
stringers project inside 
not more than one and one 
half inches. 
2 0 8 
7% 0% 30% INF 
19 0 0 7 
70% 0% 0% 26% INC 
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Capacity, Arrangement and Access of Exits 
Items included in Capacity, Arrangement and Access of 
Exits listed requirements which would assure that there were 
sufficient exits available and that confusion would be mini­
mized in an emergency situation because of proper location and 
marking of exits. All 16 of the items were accepted by the 
jury. 
Table 15. Capacity, Arrangements and Access of Exits 1910.37(d) 
1910.37(f) 
INC REV EXC NOR ACT 
(d) EGRESS CAPACITY AND OCCU­
PANT LOAD 
(1) The means of egress for 
any space are sufficient 
for the maximum occupant 20 0 0 7 
load of that space. 74% 0% 0% 26% INC 
(2) The capacity of exits serv­
ing more than one floor 
meet the following criteria: 
The exits for each floor 
are sufficient for the 24 0 0 3 
occupant load of that floor. 89% 0% 0% 11% INC 
The exit capacity does 
not decrease in the direc­ 23 0 0 4 
tion of travel. 85% 0% 0% 15% INC 
(e) ARRANGEMENT OF EXITS 
Stories requiring more than one 
exit have at least two of the 
exits remote from each other 
to minimize being blocked simul­
taneously by emergency con­ 25 0 0 2 
ditions. 93% 0% 0% 7% INC 
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Table 15 (Continued) 
INV REV EXC NOR ACT 
(f) ACCESS TO EXITS 
(1) Exits and exit accesses are 
located and arranged to be 
readily accessible at all 25 0 0 2 
times. 93% 0% 0% 7% INC 
Exits not immediately ac­
cessible from an open floor 
area have safe paths con­
veniently arranged for 25 0 0 2 
occupant access. 93% 0% 0% 7% INC 
(2) Doors are side hinged from 
a room to an exit or way 
of exit and swing with exit 
travel for use of 50 or 
more persons or for high 22 1 0 3 
hazard occupancy. 81% 4% 0% 11% INC 
(3) Access to exits are not 
through rooms subject to 
locking except where the 
exit is required to serve 
only the room subject to 23 1 0 3 
locking. 85% 4% 0% 11% INC 
(4) Exit access and doors to 
exits are clearly recog­ 25 0 0 2 
nizable as such. 93% 0% 0% 7% INC 
Exits are not obscured by 25 0 0 2 
hangings or draperies. 93% 0% 0% 7% INC 
Nor are mirrows in or adja­
cent to exits so as to 23 1 1 2 
cause confusion. 85% 4% 4% 7% INC 
Exit doors do not have 23 1 1 2 
mirrors placed thereon. 85% 4% 4% 7% INC 
(5) Exit accesses do not travel 
toward areas of high hazard 
occupancy unless safely 23 2 0 2 
guarded. 85% 7% 0% 7% INC 
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Table 15 (Continued) 
INC REV EXC NOR ACT 
(6) Minimum exit width is not 









Exit access widths are 
adequate for the number of 










Exterior Exit Access and Discharge 
Items included in the Exterior Exit Access and Discharge 
were those which gave specific requirements relating to main­
taining the way to exterior exits and assuring that the dis­
charge areas were clearly marked. As evidenced by Table 16 
all 9 items were accepted by the jury although Item (5) was ' 
revised. One jury member recognized that Item (5) as originally 
written apparently permitted a dead end to exist in an ex­
terior way of exit. Item (5) was therefore revised as follows: 
Dead ends connected to the path leading to exterior 
ways of exit do not exceed 20 feet. 
Table 16. Exterior Exit Access and Discharge 1910.37(g) -
1910.37(h)(z) 
INC REV EXC NOR ACT 
(g) EXTERIOR WAYS OF EXIT ACCESS 
(1) Exterior balconies, porches, 
galleries or roofs which 
provide access to an exit 
conform to the require- 23 1 0 3 
ments of this section. 85% 4% 0% 11% INC 
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Table 16 (Continued) 
INC REV EXC NOR ACT 
(2) Exterior ways of exit 
access have smooth, solid 
floors, substantially level 







0% 15% INC 
(3) In climates where accumu­
lation of snow or ice are 
likely, the exterior ways 
of exit access are pro­
tected by a roof unless it 





0% 11% INC 
(4) Permanent, reasonably 
straight paths of travel 
are maintained over the 







0% 11% INC 
(5) Dead ends in exterior ways 
of exit do not exceed 20 21 2 0 4 REV 
feet. 78% 7% 0% 15% INC 
(6) Components used as ex­
terior exit access which 
project beyond the outside 
wall of the building meet 
width and arrangement re-
quirements of this section. 
22 0 1 4 
81% 0% 4% 15% INC 
(h) DISCHARGE FROM EXITS 
(1) Exits discharge directly to 
adequately wide streets, 
yards, courts or other 
open spaces that gives safe 
access for all occupants to 






0% 7% INC 
(2) Stairs and other exits are 
designed to make clear the 23 2 0 
direction of egress. 85% 7% 0% 7% INC 
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Table 16 (Continued) 
INC REV EXC NOR ACT 
Exit stairs, that continue 
beyond the floor of dis­
charge, are interrupted at 
the floor of discharge by 
partitions, doors or other 22 0 0 5 
effective means. 81% 0% 0% 19% INC 
Miscellaneous Exit Requirements 
Miscellaneous Exit Requirements was composed of a variety 
of specifications for exits relating to headroom, changes in 
elevation, maintenance, alarms and furnishings. Item (k)(2) 
was revised because as originally written it related to main­
tenance and not to permanent facilities. It was revised as 
follows : 
Means of egress can be continuously maintained free 
of all obstructions. 
All seven items were accepted for inclusion with the lowest 
having an 81% acceptance and the highest 93%. 
Table 17. Miscellaneous Exit Requirements 1910.37(i) -
1910.37(1) (z) 
INC REV EXC NOR ACT 
(i) HEADROOM 
Ceiling height is not less than 
7 feet 6 inches nor are there 
any projections from the ceiling 
within 6 feet 8 inches of the 25 0 0 2 
floor. 93% 0% 0% 7% INC 
(j) CHANGES IN ELEVATION 
Stairs or ramps are provided 
where means of egress are not 24 1 0 2 
substantially level. 89% 4% 0% 7% INC 
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Table 17 (Continued) 
INC REV EXC NOR ACT 
(k) MAINTENANCE AND WORKMANSHIP 
(1) All components of means of 
egress including doors. 
ramps, passages, signs and 
others are designed to be 
substantial and reliable 
and are installed in a 23 1 1 2 
workmanlike manner. 85% 4% 4% 7% INC 
(2) Means of egress are con­
tinuously maintained free of 25 0 0 2 REV 
all obstructions. 93% 0% 0% 7% INC 
(3) Alarms or devices installed 
to restrict the improper 
use of an exit are designed 
and installed so that they 
cannot impede or prevent 
emergency use of such exits. 24 0 1 2 
even in case of failure. 89% 0% 4% 7% INC 
(1) FURNISHINGS AND DECORATIONS 
(1) No furnishings, decorations 
or other objects obstruct 
exits, access thereto, 
egress therefrom or visi- 23 1 1 2 
bility thereof. 85% 4% 4% 7% INC 
(2) Highly flammable or ex­
plosive materials are not 
used for furnishings or 22 0 2 2 
decorations. 81% 0% 7% 7% INC 
Fire Protection for Exits 
Items in Fire Protection for Exits related to alarms, 
sprinkler systems and fire.retardent paints used to protect 
exits. Four of the five items included in this section were 
revised as they related to maintenance operations as stated 
and did not relate to permanent facilities. Although each 
77 
item had been accepted by the jury the suggested changes met 
the criteria for revision and were rewritten as follows: 
(m) AUTOMATIC SPRINKLER SYSTEMS - Are designed for 
reliable operation and periodic inspections 
and tests can be made as necessary to assure 
proper operation. 
(n) ALARM AND FIRE PROTECTION SYSTEMS 
(1) Tests can be made at weekly intervals 
under general charge of all alterations 
and additions. 
(2) Fire alarm signaling equipment can be 
restored to service promptly after 
each test or alarm and can be kept in 
normal condition for operation. 
(Ô) FIRE RETARDANT PAINTS - Can be renewed as 
necessary to maintain the necessary flame 
retardant properties. 
Item (p)/ Reserved/ was narrowly accepted by the jury but 
was changed to an information item as it currently is not used 
by OSHA. 
Table 18. Fire Protection for Exits 1910.37(m) - 1910.37(p) 
INC REV EXC NOR ACT 
(m) AUTOMATIC SPRINKLER SYSTEMS 
Are in reliable operating con­
dition and periodic inspections 
and tests are made as necessary 
to assure proper operation. 
(n) ALARM AND FIRE PROTECTION 
SYSTEMS 
(1) Tests are made at weekly 
intervals under the con­
trol of a responsible per­
son who has general charge 
of all alterations and 19 6 0 2 REV 
additions. 70% 22% 0% 7% INC 
23 2 0 2 REV 
85% 7% 0% 7% INC 
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Table 18 (Continued) 
INC REV EXC NOR ACT 
(2) Fire alarm signaling 
equipment are restored 
to service as promptly as 
possible after each test 
or alarm and kept in normal 22 2 0 3 REV 
condition for operation. 81% 7% 0% 11% INC 
(o) FIRE RETARDANT PAINTS 
Are renewed as necessary to 
maintain the necessary 23 1 0 3 REV 
flame retardent properties. 85% 4% 0% 11% INC 
(p) RESERVED 18 1 4 4 
67% 4% 15% 15% INF 
Marking Exits 
Items incorporated in Marking Exits involved factors such 
as size, color, design location and illumination used to make 
exits clearly visible. Each of the eight items in Table 19 
was accepted by the jury for inclusion. 
Table 19. Marking Exits - 1910.37(q) 
INC REV EXC NOR ACT 
(q) EXIT MARKING 
(1) Exits and accesses to exits 
are marked by readily 
visible signs where the 
exit or accesses are not 25 0 0 2 
immediately visible. 93% 0% 0% 7% INC 
(2) Doors, passages or stairways 
which are not exits or ways 
of exit access, but could 
likely be mistaken for an 
exit, are labeled "Not an 
Exit" or identified as to 24 1 0 2 
actual character. 89% 4% 0% 7% INC 
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Table 19 (Continued) 
INC REV EXC NOR ACT 
(3) Exit signs are of such size, 
color, design and location 
as to be readily visible 
and do not have objects in 
the line of vision which 
obstruct or detract at- 25 0 0 2 
tention from the sign. 93% 0% 0% 7% INC 
(4) Exit signs are distinctive 
in color and provide con­
trast with decorations, in­
terior finish and other 25 0 0 2 
signs. 93% 0% 0% 7% INC 
(5) Exit signs with arrows 
pointing in the direction 
of the nearest exit are 
placed where the direction 
of travel to the nearest 
. exit is not immediately 25 0 0 2 
apparent. 93% 0% 0% 7% INC 
(6) Exit signs are not less 
than 25 square inches and 
are illuminated by a re­
liable light source giving 
a value of not less than 
five foot candles on its 21 1 2 3 
surface. 78% 4% 7% 11% INC 
(7) In areas where reduction of 
normal illumination is per­
mitted exit signs are in- 23 0 0 4 
ternally illuminated. 85% 0% 0% 15% INC 
(8) Exit signs have the word 
"Exit" in plainly legible 
letters not less than 6 
inches high nor the princi­
pal strokes of the letter 
less than three-fourths 22 1 0 4 
inch wide. 81% 4% 0% 15% INC 
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Powered Platforms, Manlifts and Vehicle Mounted Work Platforms 
This section was concerned with methods for allowing 
employees to work at different heights by using various types 
of devices for elevating personnel. As evidenced by Table 20 
the only item in this subpart was rejected by the jury. How­
ever, both an architect and an industrial educator indicated 
that although these devices were not generally used in indus­
trial education, their use was possible. For this reason, the 
text of Subpart F, Powered Platforms, Manlifts and Vehicle 
Mounted Work Platforms, was changed as follows: 
Does not generally apply to industrial education 
facilities but this section should be thoroughly 
examined if they are to be used. 
The item as revised was included as an informational item 
which required no response.. 
Table 20. Powered Platforms, Manlifts and Platforms - Subpart F 
INC REV EXC NOR ACT 
SUBPART F - POWERED PLATFORMS, 
MANLIFTS, AND VEHICLE MOUNTED 
WORK PLATFORMS. 
Does not apply to industrial 4 4 8 16 
education facility planning. 13% 13% 25% 50% INF 
Health and Environmental Control 
The Health and Environmental Control section was concerned 
with airborne contaminates such as dusts, mists, fumes, vapors, 
and noise that cause physical damage to workers. A statement 
relating to 1910.93 Air Contaminants, was accidently left out 
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of the instrument sent to jury members for validation. This 
oversight was not discovered by the jury, nevertheless Item 
1910.93 was inserted in the revised checklist as follows: 
1910.93 Air Contaminants - (Author's Note) This 
section should be examined by safety personnel 
for hazardous materials which may require special 
considerations in the design of permanent facil­
ities. Additional exhaust, shower, wash, plumb­
ing, etc., may be required if any of the materials 
listed are to be used. The architect and mechanical 
design engineers have been alerted to the anticipated 
use of any materials listed in 1910.93. 
The (Author's Note) following (a). Abrasive Blasting, was 
rejected by the jury as only 38% indicated support for in­
clusion. It was left as an informational item requiring no 
response. Item 1910.94(a)(1), Definitions, was left as an in­
formational item but removed from having a check requirement. 
This was done to keep all sections throughout the document 
consistent in form even though it did receive a 72% response 
to include as a checked item. As evidenced by Table 21 the 
remaining ten items in Section 1910.94(a) were accepted by the 
jury for adoption. 
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Table 21. Health and Environmental Control Subpart G -
1910.94(a) 
INC REV EXC NOR ACT 
SUBPART G - OCCUPATIONAL HEALTH AND 
ENVIRONMENTAL CONTROL 
1910.94 VENTILATION 
(a) ABRASIVE BLASTING 
(Author's Note) It is assumed 
in this section that the only 
abrasive blasting which would 
be performed in industrial 
education facilities would be 
in a blasting cabinet utilizing 12 1 1 18 
inorganic compounds. 38% 3% 3% 56% INF 
(1) Definitions relating to 
abrasive blasting have been 23 2 3 4 
checked. 72% 6% 9% 13% INF 
(2) Dust hazards from abrasive 
blasting. 
(i) The composition and 
toxicity of respirable 
dust from both the ab­
rasives and the sur­
faces of the materials 
blasted have been con­
sidered. 
(ii) Concentrations of re­
spirable dust or fumes 
in the breathing zones 
of personnel are below 
the levels of 1910.1000 
(3) Blast-cleaning enclosures 
(i) Exhaust ventilation 
provides negative 
pressure inside en­
closures during blast- 24 3 1 4 
ing operations. 75% 9% 3% 13% INC 
Grinding, Polishing and Buffing 
Items included in Table 22, Grinding, Polishing and Buff­









23 4 3 2 
72% 13% 9% 6% INC 
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were therefore beyond the scope of this checklist. Those items 
which were retained were as a result of the equipment exhaust 
requirements which did affect the permanent facilities. Item 
(b)(1), Definitions, was removed from a checking requirement in 
order to maintain consistency of format within all sections of 
the instrument and was retained as an informational item. 
As evidenced by Table 22 the remaining 12 items were 
accepted for inclusion although the last item was revised by 
deleting the words "and components". This revision was necessi­
tated because several jurors indicated that while certainly 
the architect was responsible for the design of the exhaust 
system, he would have virtually no control over the components 
selected. The criticism was valid, the item was revised and 
included in the final checklist. 
Table 22. Grinding, Polishing and Buffing - 1910.94(b) -
1910.94(b)(4)(iii) 
INC REV EXC NOR ACT 
(b) GRINDING, POLISHING, AND 
BUFFING OPERATIONS 
(1) Definitions relating to the 23 3 1 5 
above have been checked. 72% 9% 3% 16% INF 
(2) Application - All grinders, 
abrasive cut off wheels, 
buffers, scratch-brush 
wheels, disks, straps, belts 
or other pieces of equip­
ment used with metals, 
which produce respirable 
dust in excess of 1910.1000 
limits, must be provided 
with a local exhaust sys- ,28 3 1 0 
tem. 88% 9% 3% 0% INC 
Table 22. (Continued) 
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INC REV EXC NOR ACT 
Although these pieces of 
equipment are not a part 
of the permanent facility 
the following factors 
should be considered in 
designing permanent type 
exhaust facilities; 

























Minimum exhaust volume in 
cubic feet per minute meet 









(3) Hood and branch pipe re­
quirements . 
(i) Hoods and exhaust 
volumes are sufficient 
for each piece of 26 3 1 2 
equipment. 81% 9% 3% 6% INC 
(ii) Minimum duct velocity 
is 4,500 feet per min­
ute in branches and 
3500 feet per minute 26 2 3 1 
in mains. 81% 6% 9% 3% INC 
Tables G-4 through G-9 
have been checked for 
volume by mechanical 22 1 4 5 
design engineer. 69% 3% 13% 16% INC 
Table 22 (Continued) 
85 
INC REV EXC NOR ACT 
(4) Exhaust requirements 
(i) Exhaust system meets 
requirements for 
American Standard Fund­
amentals Governing the 
Design and Operation 










(ii) Exhaust system has been 










(iii) Exhaust system is pro­











engineer will assure in 
writing that the ex­
haust system design and 
components will meet 
1910.94 Ventilation 26 
standards. 81% 
Spray Finishing and Open Surface Tanks 
The four items included in Table 23, Spray Finishing and 
Open Surface Tanks, related to systems designed by the mechan­
ical design engineer for finishing operations. The second 
sentences of Items (c) and (d) were revised because of suggest­
ions made by the jurors that the mechanical design engineer 
could not be held responsible for the components of the system 
since he had little control over their selection. The items 
were revised as follows: 
0 6 0 REV 
0% 19% 0% INC 
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Mechanical design engineer will assure in writing 
that the design of the exhaust system for spraying 
will meet the requirements of 1910.94(c) and 
1910.107. 
Mechanical design engineer will assure in writing 
that the design of systems for open surface tanks 
will meet the requirements of 1910.94(d) and 
1910.108. 
Item (d) was rejected by the jury as an item requiring a check 
and was therefore changed to an informational item requiring 
no response. 
Table 23. Spray Finishing and Open Tanks 1910.94(c)(d) 
(c) SPRAY FINISHING OPERATIONS 
Spray booths or spray rooms 
with proper ventilation are 
provided for spray finish­
ing operations other than 
small portable spraying ap­
paratus not used repeatedly 
in the same location. 
Mechanical design engineer 
will assure in writing that 
all components which serve 
to contain and exhaust the 
spraying system will meet 
requirements of 1910.94(c) 26 0 6 0 REV 
and 1910.107. 81% 0% 19% 0% INC 
(d) OPEN SURFACE TANKS -Are gen­
erally not used in industrial 
education facilities. If plans 
are to include such tanks 
this section must be examined 
for exhaust, emergency washing 
facilities, explosion proofing, 20 3 6 3 
etc. 63% 9% 19% 9% INF 








Table 23 (Continued) 
INC REV EXC NOR ACT 
Mechanical design engineer will 
assure in writing that all com­
ponents designed or specified 
for open surface tanks will 
meet requirements of 1910.94(d) 23 0 7 2 REV 
and 1910.108. 72% 0% 22% 6% INC 
Noise Exposure 
The four items included in the Noise Exposure section were 
not items which had specifically been incorporated from this 
section of OSHA. The intent in including the four items was 
to alert the mechanical design engineer to consider methods for 
reducing noise. 
Item 1910.95 was the only one of the four items which was 
accepted and receiving a 78"% response to include. The remain­
ing three items were left as informational items requiring a 
checked response. An additional item was included alerting 
planners to section 1910.96, Ionizing Radiation. The item 
which was included for informational purposes and thus required 
no response was rewritten as follows: 
1910.96 Ionizing radiation - Does not normally apply 
to industrial education facilities. 
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Table 24. Noise Exposure - 1910.95 
INC REV EXC NOR ACT 
1910.95 OCCUPATIONAL NOISE EXPOSURE 
A reasonable attempt has 
been made to lower sound 
levels by isolation, in­
sulation or other methods 
for equipment which may 










(Example : Special foun­









A reasonable attempt has 
been made by the mechanical 
design engineer to locate or 
design mechanical equipment 










(Example : Locating large 











Subpart H, Hazardous Materials, contained items related 
to the use of compressed gasses, flammable and combustible 
liquids, explosives and additional requirements for spray 
finishing and dip tanks. 
Compressed Gases 
Items listed in Compressed Gases related to requirements 
for the transfer, handling, storage and utilization of nitrous 
oxide, oxygen, hydrogen, acetylene and compressed gases in 
general. As evidenced by Table 25 of the six items listed the 
last three relating to Hydrogen, Oxygen and Nitrous Oxide were 
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not accepted by the jury as items necessary to be included for 
checked responses. Each of the items was retained for in­
formation and the first item, 1910.103, Hydrogen, was revised 
to reflect the increasing possibility that hydrogen may begin 
to occur frequently in industrial education facilities as an 
alternative fuel source. The revision was as follows: 
1910.103 Hydrogen - Does not apply unless storage 
capacity exceeds 400 cubic feet. 
The first three items were accepted for inclusion by at least 
91% of the jury members. 
Table 25. Compressed Gases - Subpart H 1910.101 - 1910.105 
INC REV EXC NOR ACT 
SUBPART H - HAZARDOUS MATERIALS 
1910.101 COMPRESSED GASES (GENERAL) 
(b) COMPRESSED GASES 
In designing the facility the 
handling, storage and uti­
lization of compressed gases 
to be used are in accordance 
with Compressed Gas Assoc­











The design of the facility is 
such that the transfer, hand­
ling, storage and utilization 
of acetylene in cylinders are 
in accordance with Compressed 










(b) PIPED SYSTEMS 
Meet requirements of Compressed 











Table 25 (Continued) 
INC REV EXC NOR ACT 
1910.103 HYDROGEN 
Is not generally used in industrial 













Does not apply unless storage 










1910.105 NITROUS OXIDE 










Flammable and Combustible Liquids 
Flammable and Combustible Liquids dealt with items which 
related to specifications for storage and use of such materials 
when using various quantities. Item (a), Definitions, was 
changed to an informational item in order to maintain consist­
ency of format throughout the document. As evidenced by Table 
12 only the "Author's Note" was rejected by the jury and it 
was therefore changed to an informational item which required 
no response. Four of the items as indicated by the asterisk 
received weak support for inclusion as the criteria of 67% was 
obtained by combining the percentages in the include and revise 
columns in order to meet the criterion level. They were how­
ever included as items requiring a checked response. 
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Table 26. Flammable and Combustible Liquids 1910.106 -
1910.106(e) (z) (iii) 
INC REV EXC NOR ACT 
1910.106 FLAMMABLE AND COMBUSTIBLE 
LIQUIDS 
(a) DEFINITIONS - Have been checked 
for and understanding of 23 3 1 5 
terms relating to this section. 72% 9% 3% 16% INF 
(Author's Note) Since the use 
of flammable and combustible 
liquids in industrial educ­
ation facilities usually is 
only incidental, section 
1910.106(e)(2) would apply as 
large quantities are not neces­
sary. However, if quantities 
or processes outside the 
realm of 1910.106(e)(2) are 
to be used then all or part of 17 0 5 10 
1910.106 could apply. 53% 0% 16% 31% INF 
(e) INDUSTRIAL PLANTS 
(2) Incidental storage or use 
of flammable and com- 22 0 2 8 
bustible liquids. 69% 0% 6% 25% INC 
(ii) Containers 
(a) When capacity ex­
ceeds that set 
forth in the 
following para­
graph special stor­




(4) have been 25 1 3 3 
designed. 78% 3% 9% 9% INC 
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Table 26 (Continued) 
INC REV EXC NOR ACT 
(b) Plans are not to 
store more than 
the following 
quantities in any 
one fire area or 
the requirements 
of the preceeding 21 1 4 6 
paragraph are met. 66%^ 3% 13% 19% INC 
(1) 25 gallons of 
Class lA liq 
quids in con­ 23 2 4 3 
tainers . 72% 6% 13% 9% INC 
(2) 120 gallons of 
Class IB, IC, 
II or III 
liquids in con­ 21 2 5 4 
tainers . 66%^ 6% 16% 13% INC 
(3) 660 gallons of 
Class IB, IC, 
II or III 
liquids in a 
single portable 19 2 7 4 
tank. 59% 6% 22% 13% INC 
(iii) Areas where flammable 
or combustible liquids 
are transferred from 
one container to an­
other are separated by 
adequate distance or 
by construction having 
adequate fire resist­
ance and provision has 
' been made for venti­
lation and control of 21 3 4 4 
spills. 66%^ 9% 13% 13% INC 
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Requirements for Flammable and Combustible Materials 
Table 27 involved items related to the use of flammable 
and combustible materials when used in spraying, dipping or 
blasting and the methods for storing and handling such materials. 
Item (a). Definitions, in both 1910.107 and 1910.108 was re­
moved from a check requirement in order to maintain consistency 
of format by making all definitions informational items. The 
four remaining items were each revised to reflect the concern 
of the jurors as weak support had been given to each of the 
four. The three items relating to mechanical design engineers 
were revised as follows : 
Mechanical design engineer will assure in writing 
that the design of the spray booth and its systems 
will meet 1910.107 requirements. 
Mechanical design engineer will assure in writing 
that the design of the dip tank system will meet 
1910.108 requirements. 
Mechanical design engineer will assure in writing 
that the design of the permanently installed systems 
relating to liquified petroleum gas will meet 
1910.110 requirements. 
The last item to be revised was 1910.109. Explosives and 
Blasting Agents, was changed because a juror indicated that 
explosive forming was being performed in some industrial educ­
ation facilities. It was revised and included as an item re­
quiring a check as follows: 
1910.109 EXPLOSIVES AND BLASTING AGENTS - When used 
in industrial education facilities this section must 
be thoroughly examined. 
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Table 27. Requirements for Flammable and Combustible Materials 
1910.107 - 1910.110 
INC REV EXC NOR ACT 
1910.107 SPRAY FINISHING USING 
FLAMMABLE AND COMBUSTIBLE MATERIALS 
(a) DEFINITIONS - Have been checked 
for an understanding of terms 22 2 1 7 
relating to this section. 69% 6% 3% 22% INF 
Mechanical design engineer 
will assure in writing that 
all system components of the 
spray booth designed or speci­
fied by his firm will meet 21 1 5 5 REV 
1910.107 requirements. 66%^ 3% 16% 16% INC 
1910.108 DIP TANKS CONTAINING 
FLAMMABLE OR COMBUSTIBLE LIQUIDS 
(a) DEFINITIONS - Have been checked 
for and understanding of terms 2 2 8 
relating to this section. 6% 6% 25% INF 
Mechanical design engineer 
will assure in writing that 
all system components of the 
dip tanks will meet 1910.108 21 1 5 5 REV 
requirements. 66%^ 3% 16% 16% INC 
1910.109 EXPLOSIVES AND BLASTING 
AGENTS - Is not applicable to in- 9 2 19 2 REV 
dustrial education. 28% 6% 59% 6% INC 
1910.110 STORAGE AND HANDLING OF 
LIQUIFIED PETROLEUM GASES 
Mechanical design engineer will 
assure in writing that all per­
manently installed systems, re­
lating to liquified petroleum gas 
and designed or specified by his 
firm, will meet 1910.110 require­
ments . 
20 ^ 4 5 




Personal Protective Equipment and 
General Environmental Controls 
The Personal Protective Equipment section contained only 
one item which stated that the subpart did not apply to per­
manent facilities. It was not accepted by the jury as being 
necessary for inclusion and was therefore retained only for 
purposes of information as was illustrated in Table 28. 
The General Environmental Controls section was concerned 
with sanitation relating to water supply, toilets and washing 
facilities. Item (a)(2), Definitions, was changed to an in­
formational item in order to maintain uniformity of format 
throughout the document. As evidenced by Table 28 the remain­
ing items relating to vermin control and potable water were 
accepted by the jury while the last two items relating to non-
potable water were rejected as not relating to industrial 
education facilities. 
Table 28. Personal Equipment and Environmental Controls 
Subpart I-J-1910.141(b)(ii) 
INC REV EXC NOR ACT 
SUBPART I - PERSONAL PROTECTIVE 
EQUIPMENT 
Does not apply to permanent 9 2 14 10 
facilities. 28% 6% 44% 31% INF 
Table 28 (Continued) 
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INC SEV EXC NOR ACT 




(2) Definitions have been 
checked for understanding 27 0 3 2 
of terms in this section. 84% 0% 9% 6% INF 
(5) Vermin control 
Facility is designed so far 
as reasonably practicable 
to prevent the entrance or 
harborage of rodents, in- 25 2 5 0 
sects and other vermin. 78% 6% 16% 0% INC 
(b) WATER SUPPLY 
(1) Potable water 
(i) Is provided for drink­
ing, washing and food 27 1 3 1 
preparation. 84% 3% 9% 3% INC 
(ii) Drinking fountains 
specified meet the 
following requirements : 
Surfaces which become 
wet are impervious to 
water and not subject 22 2 1 7 
to oxidation. 69% 6% 3% 22% INC 
Nozzle is located so 
as to prevent the re­
turn of water to the 22 1 2 7 
nozzle orifice. 69% 3% 6% 22% INC 
A guard is provided 
over nozzle to prevent 22 1 2 7 
mouth or nose contact. 69% 3% 6% 22% INC 
(2) Nonpotable water 
(i) Outlets for nonpotable 
water are posted as un- 21 0 10 1 
fit for human use. 60% 0% 31% 3% EXC 
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Table 28 (Continued) 
INC REV EXC NOR ACT 
(ii) Nonpotable water 
systems are designed 
to prevent contami­
nation of the potable 20 0 10 2 
water system. 63% 0% 31% 6% EXC 
Toilet Facilities 
Items included in the Toilet Facilities section related 
to specifications for the construction of lavatory and water 
closets which were necessary to meet OSHA standards. As 
evidenced by Table 29 all 10 items were accepted for inclusion 
as items requiring a checked response. 
Table 29. Toilet Facilities - 1910.141 - 1910.141(c)(3)(iii) 
INC REV EXC NOR ACT 
(c) TOILET FACILITIES 
(1) General 
(i) Separate facilities are 
provided for each sex 
in sufficient number to 
meet requirements of 
Table J-1. (Applies to 
total number of per­
sons expected to be in 
building at one time 
whether or not em­ 29 1 1 1 
ployed) . 91% 3% 3% 3% INC 
Table 29 (Continued) 
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INC REV EXC NOR ACT 
Table J-1 
Number of Minimum number of 
employees water closets 
1 to 15 1. 
16 to 35 2. 
36 to 55 3. 
56 to 80 4. 
81 to 110 5. 
Ill to 150 6. 
Over 150 1 additional fix­
ture for each ad­
ditional 40 em- 23 2 1 6 
ployees. 72% 6% 3% 19% INC 
(V) Toilet paper holder is 
provided for every 29 0 1 2 
water closet. 91% 0% 3% 6% INC 
(vii) A minimum of one lav­
atory for each three 
required toilet fa­
cilities is located in 
the toilet room or 
adjacent thereto. 27 2 2 3 
(Minimum of one). 84% 6% 6% 9% INC 
(2) Construction of toilet room 
(i) Separate compartments 
with doors to assure 
privacy for each water 26 1 2 3 
closet. 81% 3% 6% 9% INC 
(ii) Floor and sidewalls 
including their joint 
are watertight to a 
height of at least 27 0 2 3 
five inches. 84% 0% 6% 9% INC 
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Table 29 (Continued) 
INC REV EXC NOR STA 
(iii) All parts of the toilet 
room are of a finish 
that is easily cleaned 
with cove bases to 28 1 1 2 
facilitate cleaning» 88% 3% 3% 6% INC 
(3) Construction of toilet 
facilities 
(i) Water closets and 
urinals are located so 
as to facilitate clean- 28 0 2 2 
ing. 88% 0% 6% 6% INC 
(ii) Water closet seats are 
of the open-front type 
with non-absorbent 29 0 1 2 
finish. 91% 0% 3% 6% INC 
(iii) Nonwater carriage 
toilet facilities and 
disposal systems meet 
requirements of 26 1 3 2 
1910.143. 81% 3% 9% 6% INC 
Washing Facilities 
Washing Facilities included items related to requirements 
for lavatories and accessory items used in restroom facilities. 
As evidenced by Table 30 of the 11 items included in this 
section five did not meet the criteria required for inclusion. 
The second sentence under Item (2)(i) and Table J-2 were re­
jected by the jury however, they were retained for informational 
purposes as they helped to clarify other items. The remaining 
three items rejected were concerned with warm air blowers and 
showers and were excluded from the checklist. 
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Table 30. Washing Facilities - 1910.141(d) 
INC REV EXC NOR ACT 
(d) WASHING FACILITIES 
(1) General - Are designed to 
facilitate sanitary main- 25 2 2 
tenance. 78% 6% 6% 9% INC 
(2) Lavatories 
(i) Number of lavatories 
are sufficient to 








(24 lineal inches of 
wash sink or 20 inches 
of circular basin with 
water outlets for each 
space equal one lav­
atory^) 
21 3 2 6 
66% 9% 6% 19% INF 
Table J-2 
Type of Employment - Nonindustrial -
office buildings, public buildings, 
















1 additional fixture for 
each additional 45 
employees. 
Industrial - factories, warehouses, 








1 fixture for each 
10 employees. 
1 fixture for each 18 
additional 15 employees. 56% 
2 1 11 
6% 3% 34% INF 
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Table 30 (Continued) 
INC REV EXC NOR ACT 
(ii) Hot and cold or tepid 










(iii) Hand soap or similar 










(iv) Individual hand towels 
or warm air blowers are 










(v) Receptacles are pro­










(vi) Warm air blowers pro­
vide air of at least 
90 degrees F but auto­
matically prevent the 
discharge of air ex- 21 1 6 4 
deeding 140 degrees F. 66% 3% 19% 13% EXC 
(vii) Warm air blowers meet 
the requirements of 










(3) Showers are not generally 










Safety Color Coding 
Included in Table 31, Safety Color Coding, were eight items 
which listed specific colors and the respective use of each as 
required by OSHA for marking physical hazards. All items were 
accepted by the jury for inclusion with high percentage levels 
ranging from 88% to 97%. 
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Table 31. Safety Color Coding 1910.144 - 1910.144(b) 
INC REV EXC NOR ACT 
1910.144 SAFETY COLOR CODE FOR MARKING 
PHYSICAL HAZARDS 
(a) COLOR IDENTIFICATION 
(1) Red is used for fire pro­ 30 1 0 1 
tection equipment. 94% 3% 0% 3% INC 
(2) Orange is used for desig­
nating dangerous parts of 
equipment which may cut. 
crush, shock or otherwise 31 0 0 1 
injure. 97% 0% 0% 3% INC 
(3) Yellow is used for desig­
nating caution for mark­
ing physical hazards such 
as; striking against. 
stumbling, falling, trip­
ping and caught in be­
tween. (May be combined 
with black in stripes or 
checkers to attract the 29 1 0 2 
most attention.). 91% 3% 0% 6% INC 
(4) Green is used for desig­
nating "Safety" and the 
location of first aid 30 0 0 2 
equipment. 94% 0% 0% 6% INC 
(5) Blue is used for designating 
caution on equipment under 
repair or being worked 
upon, limited to warning 
against the starting, the 
use of, or the movement of 29 0 0 3 
such equipment. 91% 0% 0% 9% INC 
(6) Purple is used for desig­ 30 0 0 2 
nating radiation hazards. 94% 0% 0% 6% INC 
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Table 31 (Continued) 
INC REV EXC NOR ACT 
(7) Black and white are used 
for the designation of 
traffic and housekeeping 
markings and may be used 
as single color or in com­
binations of stripes or 
checkers according to 28 2 0 2 
local conditions. 88% 6% 0% 6% INC 
(b) COLOR SPECIFICATIONS - meet 
ANSI 253.1-1967 section 3 28 1 0 3 
standards. 88% 3% 0% 9% INC 
Accident Prevention Signs and Medical Services 
The two items included in Table 32, Accident Prevention 
and Medical Services, while unrelated, were combined for pre­
sentation purposes. Item 1910.145 relating to signs was re­
jected by the jury and was therefore excluded from the check­
list as it did not provide information which helped to clarify 
other items. Subpart K, Medical Services and First Aid was 
accepted for inclusion by the jury as it related to permanent 
facilities. 
Table 32. Accident Prevention Signs and Medical Services -
1910.145 - Subpart K 
INC REV EXC NOR ACT 
1910.145 SPECIFICATIONS FOR ACCIDENT 
PREVENTION SIGNS AND TAGS 
Normally these types of signs 
are placed by the owner after 
occupancy and are therefore 










Table 32 (Continued) 
INC REV EXC NOR ACT 
SUBPART K - MEDICAL SERVICES AND 
FIRST AID 
(c) QUICK DRENCHING OR FLUSHING 
facilities for the eyes and 
body are provided in the work 
area where injurious corrosive 28 2 1 1 
materials may cause injury. 89% 6% 3% 3% INC 
Fire Protection 
Subpart L, Fire Protection, items were concerned with both 
portable and permanent systems for extinguishing fires. The 
first item in Table 33, 1910.156, Definitions, was included as 
an informational item in order to maintain the format for defi­
nitions throughout the checklist. The remaining five items in 
Table 33 were all revised based upon suggestions made by jury 
members. Several jury members suggested that permanent re­
cessed fire extinguishers would affect permanent facilities 
and therefore item 1910.157 was rewritten as follows: 
The owner is responsible for the number, capacity, 
type and location of fire extinguishers. The owner 
and architect after examination of local codes, state 
codes and the entire 1910.157 standards, have reached 
agreement on the placing of recessed cabinets and 
other fire extinguisher requirements which affect the 
permanent facilities. 
Items 1910.158, Stand Pipe and Hose Systems, and 1910.159, 
Automatic Sprinkler Systems, both had the words "and components" 
removed as the mechanical design engineer has virtually no 
control over the final selection of components. The remain­
ing two items revised related to fixed dry chemical and carbon 
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dioxide extinguishing systems and were restated as follows ; 
1910.160 FIXED DRY CHEMICAL EXTINGUISHING SYSTEMS -
Mechanical design engineer will assure in writing 
that the design of the fixed dry chemical extinguish­
ing system will meet requirements of 1910.160. 
1910.161 CARBON DIOXIDE EXTINGUISHING SYSTEMS -
Mechanical design engineer will assure in writing 
that the design of the fixed carbon dioxide 
extinguishing system will meet requirements of 
1910.161. 
All items revised were included as items requiring a 
checked response. Even though in some instances the criterion 
percentage was not obtained. The items had been changed 
significantly and were therefore necessary for continuity in 
the guidelines. 
Table 33. Fire Protection - Subpart L - Section 1910.161 
INC REV EXC NOR ACT 
SUBPART L - FIRE PROTECTION 
1910.156 DEFINITIONS - Have been 
checked for an understanding 









1910.157 PORTABLE FIRE EXTINGUISHERS 
Only a few extinguishers are 
furnished for a building and 
it is usually the responsibility 
of the owner to place the correct 
number, type, capacity, etc. 
Therefore, these are not a part of 15 9 3 5 REV 
permanent facilities. 47% 28% 9% 16% INC 
Table 33 (Continued) 
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INC REV EXC NOR ACT 
1910.158 STANDPIPE AND HOSE SYSTEM 
Mechanical design engineer will 
assure in writing that design 
and components of standpipe 
and hose systems will meet require­











1910.159 AUTOMATIC SPRINKLER SYSTEMS 
Mechanical design engineer will 
assure in writing that design 
and components of automatic 
sprinkler system will meet re­











1910.160 - FIXED DRY CHEMICAL 
EXTINGUISHING SYSTEMS 
Are not generally used in indus­











1910.161 CARBON DIOXIDE EXTINGUISHING 
SYSTEMS - Are not generally used 











Local Fire Alarms 
Items included in Local Fire Alarms related primarily to 
the location and mounting of boxes used to turn in fire alarms. 
Three of the four items in Table 34 were accepted by the jury 
for inclusion as items requiring a checked response. Only 
Item (c), Maintenance, was narrowly rejected with an additional 
22% indicating revision was necessary. Item (c) was revised 
as follows and included as an item requiring a checked response. 
(c) MAINTENANCE - The alarm system is designed to be 
inspected and tested conveniently at weekly intervals. 
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Table 34. Local Fire Alarms - 1910.163 
INC REV EXC NOR ACT 
1910.163 - LOCAL FIRE ALARM SIGNALING 
SYSTEMS 
(a)GENERAL - Meets requirements 30 1 1 0 
of NFPA No. 72A-1967. 94% 3% 3% 0% INC 
(b) FIRE ALARM BOXES 
(1) Manual boxes are approved 
for the particular 27 1 3 1 
application. 84% 3% 9% 3% INC 
(2) Securely mounted 
(3) Manual boxes are dis­
tributed throughout the 
protected area in plain 
view so that the minimum 
horizontal travel distance 
to the nearest box is less 26 2 2 2 
than 200 feet. 81% 6% 6% 6% INC 
(c) MAINTENANCE - Is under quali­
fied persons with tests and 
inspections made at weekly 21 7 4 0 REV 
intervals. 66%^ 22% 13% 0% INC 
Compressed Gas and Compressed Air Equipment 
Items in the Compressed Gas and Compressed Air Equipment 
section were primarily concerned with portable cylinders or 
tanks but also included permanent air receiver systems. As 
evidenced by Table 35 the only item accepted was Item 1910.169, 
Air Receivers, which related to tanks and piping systems used 
to store and convey compressed air. Several jurors indicated 
that the components of the system were not specified by the 
mechanical engineer and 1910.169 was therefore restated as 
follows ; 
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1910.169 AIR RECEIVERS - Mechanical design engineer 
will assure that the design for air receiver systems 
will meet requirements of 1910.169. 
The remaining items related to tanks and cylinders of a 
portable nature and were rejected by the jury as not being a 
part of permanent facilities. The rejected items, 1910.166, 
1910.196 and 1910.168 were removed from the checklist. 
Table 35. Compressed Gas and Compressed Air Equipment 
Subpart M - 1910.169 
INC REV EXC NOR ACT 
SUBPART M - COMPRESSED GAS AND 









1910.166 INSPECTION OF COMPRESSED 










1910.167 SAFETY RELIEF DEVICES FOR 
COMPRESSED GAS CYLINDERS - Does not 









1910.168 SAFETY RELIEF DEVICES FOR 
CARGO AND PORTABLE TANKS STORING 
COMPRESSED GASES - Does not apply 









1910.169 AIR RECEIVERS - Mechanical 
design engineer will assure that 
components designed and specified 
for air receivers will meet re­











Materials Handling and Storage 
The Materials Handling and Storage items were requirements 
related to the use of heavy equipment for moving and storing 
materials. Five of the seven items in Table 36 were accepted. 
Item (f), Rolling Railroad Cars, and Item 1910.178-1910.181, 
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which dealt with industrial trucks, cranes and derricks, were 
revised as a juror indicated that his facilities contained 
such heavy equipment. It was revised as follows: 
1910.178 - 1910.181 Must be examined carefully if 
the use of industrial trucks, cranes or derricks 
is planned. 
The item was included as an informational item not requiring 
a response. 
Table 36. Materials Handling and Storage Subpart N - 1910.181 
INC REV EXC NOR ACT 
SUBPART N - l^ATERIALS HANDLING 
AND STORAGE 
1910.176 HANDLING MATERIALS - GENERAL 
(a) USE OF MECHANICAL EQUIPMENT 
Safe clearance is allowed in 
all areas where mechanical 
handling equipment is used. 
Permanent aisles and passage­
way are appropriately marked 
and have no obstructions that 









(b) SECURE STORAGE - Storage of 










(c) HOUSEKEEPING - Storage areas 
are kept free of materials 





























(f) ROLLING RAILROAD CARS - Which 
could create a hazard on spur 
railroad tracks are limited by 










Table 36 (Continued) 
INC REV EXC NOR ACT 
1910.178 - 1910.181 Does not apply 
to industrial education facilities 
as they are for heavy material 
handling equipment such as in­











Machinery and Machine Guarding 
Subpart 0, Machinery and Machine Guarding, items were 
those which related to general guarding of permanent mechanical 
systems such as heating, cooling, plumbing and air compressors. 
Table 37 contained seven items of which five were accepted for 
inclusion, one was excluded and one was retained as an in­
formational item which required no response. Item 1910.212 al­
though accepted was revised slightly as it was suggested that 
the mechanical design engineer would be responsible for guard­
ing equipment which was a part of the permanent facilities. 
It was therefore rewritten as follows : 
Although most of this section applies to specific 
equipment, other equipment such as air compressors 
and fans used in heating and cooling must be guard­
ed. It is the responsibility of the mechanical 
design engineer to specify guarding for such per­
manent equipment. 
The last item in Subpart O was rejected by the jury and 
was replaced with a suggestion relating to 1910.213 as follows: 
1910.213 (b) (3) - Where injury to the operator 
might result if motors were to restart after 
power failures, provisions has been made to 
prevent machines from automatically restarting 
upon restoration of power, (This can be done 
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at the power panel less expensively than equip­
ping each machine with magnetic switches.) 
The last item in Table 37/ Subpart P, involved hand and 
portable power tools which were not related to permanent 
facilities. It was rejected by the jury but retained for 
information as all subparts were listed in the checklist 
to maintain continuity. 
Table 37. Machinery and Machine Guarding Subpart O -
1910.213(b)(3) 
INC REV EXC NOR ACT 
SUBPART 0 - MACHINERY AND MACHINE 
GUARDING 
1910.212 GENERAL REQUIREMENTS FOR 
ALL MACHINES - Although most of 
this section applies to specific 
equipment, other equipment such 
as air compressor and heating and 
cooling fans, which become a per­
manent part of the structure 25 1 0 6 REV 
must be guarded. 78% 3% 0% 19% INC 
(a) MACHINE GUARDING 
(1) Types of guarding - One or 
more methods of guarding 
are used to protect person­
nel from such as nip points 27 1 2 2 
rotating parts, etc. 84% 3% 6% 6% INC 
(2) Guards are affixed to the 
equipment where possible 
and do not offer an acci­ 28 0 1 3 
dent hazard in themselves. 88% 0% 3% 9% INC 
(5) Exposure of fan blades 
below 7 feet from the work­
ing level are guarded with 
no openings larger than 29 0 1 2 
one-half inch. 91% 0% 3% 6% INC 
Table 37 (Continued) 
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INC REV EXC NOR ACT 
(6) Machines designed for a 
fixed location are securely 
anchored to prevent walk- 28 3 0 1 
ing. 88% 9% 0% 3% INC 
The balance of Subpart 0 
applies to specific equip­
ment and therefore does not 15 0 7 10 
apply. 47% 0% 22% 31% EXC 
SUBPART P - HAND AND PORTABLE POWERED 
TOOLS AND OTHER HAND-HELD EQUIPMENT 
Does not apply to permanent 10 3 12 7 
facilities. 31% 9% 38% 22% INF 
Welding, Cutting and Brazing 
Subpart Q, Welding, Cutting and Brazing, contained items 
relating to such activities which affected permanent facilities. 
Table 38 encompassed seven items of which two were retained for 
information and the remaining five items were included as items 
requiring a response with one of those items being slightly 
revised. 
1910.251, Definitions, was changed to an informational 
item not requiring a response in order to maintain continuity 
throughout the checklist for definition items. Item 1910.252, 
Welding, Cutting and Brazing, was revised as follows: 
Mechanical design engineer will assure in writing 
that the design of systems for welding, cutting 
and brazing will meet subpart Q requirements. 
An additional "Author's Note" was added to alert planners 
to the inadequancy and indeed additional hazard which can result 
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from overhead exhaust systems. The note was as follows: 
(Author's Note) - Generally overhead exhaust 
systems are a poor choice for exhausting fumes 
as the fumes are pulled into the operators 
breathing zone. Consider using side, bottom 
or localized exhaust systems. 
Table 38. Welding Cutting and Brazing Subpart Q - 1910.252 
INC REV EXC NOR ACT 
SUBPART Q - WELDING, CUTTING AND 
BRAZING 
1910.251 DEFINITIONS - Have been 
checked for an understanding 22 0 2 8 
of terms in this subpart. 69% 0% 6% 25% INF 
1910.252 WELDING, CUTTING AND BRAZING 
Mechanical design engineer will 
assure in writing that design and 
components of permanent in­
stallations of welding, cutting 
and brazing systems will meet 26 1 3 2 REV 
Subpart Q requirements. 81% 3% 9% 6% INC 
While this subpart is the re­
sponsibility of the mechanical 
design engineer the following 
are a few of the more important 19 0 4 9 
points to check for. 59% 0% 13% 28% INF 
Storage for fuel cylinders and 
oxidizing cylinders are separated 
from one another and other com­
bustibles by at least 20 feet or 
by a noncombustible barrier at 
least five feet high having at 
least a one-half hour fire-re­ 29 0 2 1 
sistance rating. 91% 0% 6% 3% INC 
Storage areas for cylinders are 29 0 2 1 
away from other sources of heat. 91% 0% 6% 3% INC 
Storage areas for cylinders are dry 
well protected, ventilated, and 
their contents are not subject to 28 1 2 1 
tampering by unauthorized persons. 88% 3% 6% 3% INC 
Table 38 (Continued) 
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INC REV EXC NOR ACT 
Ventilation is provided for keeping 
fume concentration below 1910.1000 28 0 4 0 
requirements. 88% 0% 13% 0% INC 
Special Industries, Electrical and Miscellaneous 
Items in this section had no particular relation to one 
another and were included in Table 39 as a matter of conven­
ience. Subpart R, Special Industries, was rejected by the jury 
with only 34% indicating that it should be retained. This 
item was removed from a checking requirement but retained for 
continuity as all subparts are listed in the checklist. 
Subpart S, Electrical, was accepted with 81% of the jury 
members indicating that it should be included. The last item 
in Table 39 encompassed Subparts T through Y which have not 
yet been utilized by OSHA. The jury rejected its inclusion 
as an item requiring a response with only 28% indicating that 
it should remain as a checked item. However, Subparts T-U-V-
W-X-Y were included in the revised checklist for continuity 
of all subparts being listed in the checklist. 
Table 39. Special Industries, Electrical and Miscellaneous -
Subpart Y 
INC REV EXC NOR ACT 
SUBPART R - SPECIAL INDUSTRIES 
Does not apply to industrial educ- 11 1 11 9 
ation facilities. 34% 3% 34% 28% INF 
Table 39 (Continued) 
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INC REV EXC NOR ACT 
SUBPART S - ELECTRICAL 
1910.308 APPLICATION - Mechanical 
design engineer will assure in 
writing that electrical in­
stallation will meet the National 
Electrical Code NFPA No. 70-1971; 
ANSI Cl-1971 (Rev. of Cl-1968) 
and any other requirements of 26 3 2 1 
Subpart S. 81% 9% 6% 3% INC 
SUBPARTS T-U-V-W-X-Y- 9 0 7 16 
Have not yet been utilized. 28% 0% 22% 50% INF 
Toxic and Hazardous Substances 
Only two general statements were included in Subpart Z, 
Toxic and Hazardous Substances, because of the complexity of 
this section. At the time of this writing, in excess of 400 
chemicals were identified in this subpart as being air con­
taminates. It was unlikely that anyone could readily identify 
which of these agents would or would not be found in an in­
dustrial education facility. Therefore, each instructor should 
provide a list of potentially toxic substances which he an­
ticipates would be used in his laboratory. A safety specialist 
should then examine Subpart Z carefully for special ventilation 
or other requirements which would be necessary in order to 
comply with this subpart. The two statements under Subpart Z 
in Table 40 were accepted by the jury for inclusion. 
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Table 40. Toxic and Hazardous Substances - Subpart Z 
INC REV EXC NOR ACT 
SUBPART Z - TOXIC AND HAZARDOUS 
SUBSTANCES - This section should be 
checked by safety personnel for 
contaminents which may vary from 









Ventilation or other means are 
included in facility design to 
keep substance in concentrations 










The thorough manner with which many jurors responded was 
a definite asset in restructuring the checklist based upon their 
input. In many instances the jurors when suggesting revisions 
had not only indicated what they believed the revision should 
be but had also given justification and sources for having made 
such changes. 
As previously stated the two evaluative instruments com­
prised 343 items, a number of which were merely titles of sec­
tions and as such should not have required a response. Thirty-
four such items were therefore deleted from consideration 
leaving a total of 309 items which were presented in Tables 1 
through 40. 
Based upon the jurors responses and suggestions for re­
visions 219 items were accepted for inclusion, and an additional 
29 items were accepted for inclusion after having been revised. 
Forty-eight items were changed to an informational status as 
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they were not items which required a response but they did 
provide information which helped to clarify the revised check­
list. Six items were added to the revised checklist because 
of suggestions made by jury members. After compiling and 
evaluating all responses from the jury members with regard to 
the criteria as previously set forth, the two survey instru­
ments were refined into the one checklist. 
Use Of Instrument 
The revised checklist should be useful to architects, 
facility planners and industrial educators throughout the 
early planning stages of a new facility and continuing after 
the facility is occupied. Industrial educators, involved in 
writing educational specifications, will find the instrument 
useful in describing the properties of the physical plant 
which are necessary for compliance with OSHA. Facility plan­
ners and architects should find the checklist of assistance in 
incorporating those educational specifications into the final 
drawings and ultimately into the completed facility. After 
completion of the facilities the checklist should also be use­
ful for ongoing evaluation of the permanent facilities. The 
revised checklist follows. 
PLEASE NOTE:  
Disse r ta t ion  con ta ins  smal l  
and  ind i s t inc t  p r in t .  
F i lmed  as  rece ived .  
UNIVERSITY MICROFILMS.  
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Revised and Validated Instrument 
Checklist For Planning 
Industrial Education Facilities 
For Compliance With 
OSHA 
This checklist is designed to be used by architects, facility planners and industrial educators, who are involved in planning or 
renovating industrial education facilities. It relates only to those features which would be considered to be of a permanent nature 
and dues not relate to specific equipment requirements unless they affect the permanent facilities. For example, the guarding of 
a grinder does not relate to permanent facilities but providing exhaust capacity would affect the permanent facilities. 
Those facility design items which a mechanical design contractor would be responsible for. such as piping specifications, are 
beyond the scope of this checklist. However, those sections have been briefly noted to alert everyone involved in the planning. 
lustnictioos: 
Check each item as it relates to the industrial education facilities as either satisfactory or unsatisfactory. For those items 
whidi are not applicable to a particular facility draw a line through both boxes. In order to assure that no items have been 
omitted each item will have either a check in one of the boxes or a line through both boxes. 
Examples: 
If item is satisfactory 
If hem is unsatisfactory 





This instrument is intended only as a guideline to assist in planning facilities for compliance with OSHA and is not an all 
encompassing guide for total safety planning. 
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SUBPART A • GENERAL -Does not apply to facility 
planning. 
SUBPART B - ADOPTION AND EXTENSION OF 
ESTABLISHED FEDERAL STANDARDS - Does not 
apply. 
SUBPART C - [RESERVED] Does not apply. 
SUBPART D • WALKING-WORKING SURFACES 
1910.21 DEFINITIONS- Have been checked for 
understanding of terms in Subpart D. 
1910.22 GENERAL REQUIREMENTS 
(•) Housekeeping 
(1) All areas are designed to facilitate cleaning 
and sanitation. 
(2) Floor surfaces are easily cleaned and promote 
a dry condition. 
(3) Floors are designed to eliminate protruding 
nails, splinters, holes or loose boards. 
(b) Aisles and passageways 
(1) Safe clearances are provided in all areas 
where mechanical handling equipment 
operates. 
(2) Permanent aisles and passageways are 
appropriately marked. 
(c) Covers and guardrails are provided around open 
pits, tanks, vats, ditches, etc. 
(d) Floor loading protection 
(1) Conspicuous sign indicating the approved floor 
loads are posted. 
1910.23 GUARDING FLOOR AND WALL OPENING. 
AND HOLES 
(s) Protection for floor openings 
(1) Stairway floor openings are guarded on all 
exposed sides by standard railing. 
(2) Ladderway floor openings and platforms are 
guarded by a standard railing and toeboard 
on exposed sides. Passage through the railing 
is provided with a swinging gate or offset 
to prevent walking directly into the opening. 
(3) Hatchway and chute floor openings are guard­
ed by one of the following: 
(i) Hinged cover equipped with standard 
railings or permanently attached thereto 
leaving only one exposed side. When not in 
use it can be conveniently closed or the 
exposed side guarded with removable top 
and intermediate standard railings. 
(ii)All exposed sides with standard railings 
and toeboards, not more than two of which 
are removable. Removable railings are 
hinged or designed so as to be con­
veniently replaceable, when the opening is 
not in use. I^otection is provided to prevent 
a person from falling through the opening 
when it is in use. 
(4) Skylight floor openings and holes are guarded 
by a fixed standard railing on all exposed sides. 
(5) Pit and trapdoor floor openings, infrequently 
used, are guarded by a hinged cover. 
If the opening is not to be constantly attended 









ed by removable standard railings. O O 
(6) Manhole floor openings are guarded by a 
standard manhole cover (Does not need to be 
hinged). If the opening is not to be constantly 
attended when open, all exposed sides must be 
protected by removable standard railings. D D 
(7) Floor openings are provided with standard 
railings. D Q 
(8) Floor holes into which a person can accidently 
walk shall be guarded by either: 
(i) A standard railing and toeboard on all 
exposed sides, or U U 
(ii) A cover of standard strength which should 
be hinged in nlace. D D 
(9) Floor holes mto wnich persons cannot acciden­
tally walk are protected by a securely held 
cover that leaves no openings more than one 
inch wide. O O 
(10)A platform is provided on stairways where 
doors or gates open directly thereon. The 
effective width of the platform is not less than 
20 inches due to the swing of the door. Q D 
(b) Protection for wall openings and boles 
(1) Wall openings from which there is a drop of 
more than four feet are guarded by one of 
the following: 
(i) Rail, roller, picket fence, half door, or 
equivalent barrier. 
The guard may be removable but should be 
hinged or mounted so as to be conveniently 
replaceable. D D 
A removable toeboard or equivalent is pro­
vided if there is exposure below to falling 
materials. LJ LJ 
A guard is provided whether or not there is 
a door on the opening and is kept in position 
when the opening is not in use. LJ U 
on A grab handle is provided on each side of 
the opening with its center approximately 
four feet above floor level and of standard 
strength and mounting. U U 
(ii) Extension platforms onto which materials 
Q D can be hoisted for handling have side rails 
or equivalent guards of standard spéc­
ification. O Q 
(2) Chute wall openings from which there is a drop 
of more than four feet are guarded by one or 
more of the methods specified in the section 
under (i) which immediately precedes. LJ D 
(3) Window wall openings, having the bottom of 
Q n the opening less than three feet above adjacent 
walking surface, from which there is a drop of 
more than four feet are guarded by standard 
slats, standard grill work (as specified in sub­
section (el 111] of this section), or standard 
railings. D D 
(4) Temporary wall openings have adequate 
guards but need not be of standard con-
O D struction. 
(5) Wall holes are protected by a standard 
• D toeboard. or an enclosing screen if. the lower 
edge of the near side of the hole is less than 
four inches above the floor and the far side of 
the hole more than five feet above the next 
level. (Sec paragraph [e] 111] of this section for 
' screen specifications). D D 
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(c) Protection of open-sided floor, platforms and 
runways 
(1) Open-sided floors or platforms four feet or 
more above adjacent levels are guarded on all 
open sides by a standard railing (or equivalent 
of [e] [3]), except where there is entrance to a 
ramp, stairway or fixed ladder. 
Toeboards are further provided if in the area 
beneath: 
(i) Persons can pass. 
(ii) There is moving machinery. 
(iii) There is equipment with which falling 
materials could create a hazard. 
(2) Runways four feet or more above adjacent 
levels are guarded on all open sides by 
standard railings (or equivalent of [e] 13]). 
Wherever tools, machine parts, or materials 
are likely to be used on the runway, a toeboard 
is provided on exposed sides. 
Additional guarding for dangers other than 
falling may be essential for protection of 
persons on runways. 
(3) Regardless of height, open-sided floors, walk­
ways. platforms, and runways above or 
adjacent to dangerous equipment, pickling, or 
galvanizing tanks, degrease units, and similar 
hazards are guarded uith a standard railing 
and toeboard. 
(d) Stairway tailings and guards 
Author's Note: ANSI A117.1 (R1971) "Specifi­
cations for Making Buildings and Facilities Ac-
cesible to and Usable by the Physically Handi­
capped" should be consulted even though it is 
not an OSHA requirement. 
(1) Stairs with four or more nsers are equipped 
with standard stair railings or standard hand­
rails as follows: 
(Width of the stair is to be measured clear of all 
obstructions except handrails) 
(i) Stairways less than 44 inches wide having 
both sides enclosed, at least one handrail, 
preferably on the right side descending. 
(ii) Stairways less than 44 inches wide having 
one side open, at least one stair railing on 
the open side. 
(iii) Stairways less than 44 inches wide having 
both sides open, one stair railing on each 
side. 
(iv)Stairway more than 44 inches wide but less 
than 88 inches wide, one handrail on each 
enclosed side and one stair railing on each 
open side. 
(v) Stairways 88 inches or more wide, one 
handrail on each enclosed side, one stair 
railing on each open side and one inter­
mediate stair railing located approximately 
midway of the width. 
(2) Winding stairs have a handrail offset to 
prevent walking on all portions of the tread 
having width less than six inches. 
(e) Railing, toeboards, and cover speciflcadons 
(1) Standard railings arc as follows: 
A smooth-surfaced top rail at approximately 



















An intermediate rail approximately halfway 
between the top rail and level protected. 
Ends of the rails which overhang do not 
constitute a projection hazard. 
(2) Stair railings (construction similar to a 
standard railing) are between 30 and 34 inches, 
vertical height, from the tread to the upper 
surface of the top rail. 
(3) Minimum requirements for standard railings 
are as follows: 
(i) Wood railings (U.S. Department of Agri­
culture Wood Handbook. No. 72.1955 [No. 
1 (S4S) Southern Yellow Pine][Modulus of 
Rupture 7.400 p.s.i.]) 
Top and intermediate rail 2-inch by 4-inch 
stock then post are at least 2-inch by 4-inch 
stock spaced not to exceed six feet. 
Top rail of two 1-inch by 4-inch right-
angle pieces, posts spaced not to exceed 
eight feet, with 2-inch by 4-inch intermedi­
ate rail. 
(ii) Pipe railings (ANSI 0125.1-1970. American 
National Standard Specifications for Weld­
ed and Seamless Steel Pipe) 
Posts, top and intermediate railings are at 
least one and one half inches outside 
diameter with post spaced not more 
than 8 feet. 
(iii) Structural steel railings (ANSI <341.5-1970. 
American National Standard specifications 
for Sitructural Steel) 
Post, top and intermediate rails are of two 
inch by two inch by three eights inch 
angles or shapes of equivalent bending 
strength. Posts are spaced not more than 8 
feet on centers. 
(iv)A load of at least 200 pounds can be applied 
in any direction at any point on the top rail 
without failure of any of the posts 
or railings. 
(v) Other acceptable types, sizes and arrange­
ments of railing construction meet the 
following conditions: 
(a) A smooth-surfaced top rail at approx­
imately 42 inches vertically from level 
protected. 
(b) Strength to withstand at least the 
minimum 200 pounds top rail pressure. 
(c) Protection between top rail and level 
protected equivalent at least to a standard 
intermediate rail. 
(d) Any overhang on rail ends does not 
constitute a hazard. 
(4) Standard toeboards are four inches nominal in 
height and securely fastened in place with not 
more than one quarter inch clearance above 
floor level. Material used is substantial, either 
solid or with openings not over one inch in the 
greatest dimension. 
Paneling from floor to intermediate or top rail 
is provided where materials are piled to such 
height that a standard toeboard does not 
provide protection. 
(5) Handrails 
(i) Mounted with brackets on lower side of 



















Designed for convenient grasping and ends 
are turned into supporting wall or do not 
constitute a projection hazard. 
(ti) Height is between 30 and 34 inches to 
upper surface. 
(iii) Size is at least two inches in diameter for 
wood or one and one-half inches in diameter 
for metal pipe with bracket spacing not 
exceeding eight feet. 
(iv)Will withstand 200 pound force applied in 
any direction at any point on the hand rail. 
(6) Handrails and railings have a clearance of at 
least three inches from any object. 
(7) Floor opening covers meet the following 
strength requirements: 
(i) Trench, conduit covers and their supports 
located in roadways will carry an axle load 
of at least 20,000 pounds. 
(ii) Manhole covers and supports meet fore­
going requirements or local standard high­
way requirements. 
(iii) Covers do not project more than one inch 
above the floor and all edges are chamfered 
to an angle with the horizontal of not over 
30 degrees if they do project. 
All hinges, handles, bolts, or other parts 
are set flush with the floor or cover surface. 
(8) Skylight screens will withstand a load of 200 
pounds applied perpendicularly at any point. 
(9) Wall opening barriers (rails, rollers, picket 
fences, and half doors) will withstand a load of 
at least 200 pounds applied in any direction 
(except upward) at any point on the top rail or . 
corresponding member. 
(lOWall opening grab handles (12 inches min­
imum length) have three inch clearance and 
will withstand a 200 pound load applied in any 
direction at any point. 
(ll)Wall opening screens will withstand a hor­
izontal load of 200 pounds applied on the near 
side of the screen and are of solid construction 
or grill work (no openings larger than eight 
inches) or slatwork. (No openings more than 
four inches wide, length unrestricted.) 
1910.24 FIXED INDUSTRIAL STAIRS 
Author's Note: Local building codes and ANSI 
A117-I%1 (R1971) are more restrictive and 
should be considered in designing stairs, 
(a) Applications 
Applies to interior and exterior stairs around 
machinery, tanks, and other equipment, and 
stairs leading to or from floors, platforms or 
pits but does not apply to fire exits or articu­
lated stairs. 
(b) Fixed stalls are required wlien: 
Operations necessitate regular travel between 
levels. 
Equipment on operating platforms requires 
attention routinely during operations. 
Access to elevations is daily (or each shift) and 
employees are exposed to acids, caustics -
gases or other harmful substances. 
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Spiral stairways are generally not permitted. 
Winding stairways are used only on -round 
structures with a diameter greater than 
five feet. 
(This section does not preclude the use of fixed 
ladders to elevated tanks, towers and similar 
structures, overhead traveling cranes, etc. 
where the use of fixed ladders is common 
practice.) 
(c) Stair strength 
Rxed stairways are designed to carry a load of 
five times the normal live load anticipated. 
(Never designed to carry less than a moving 
concentrated load of 1.000 pounds.) 
(d) Stair width shall be a minimum of 22 inches. 
(e) Angle of stairway rise - is between 30 degrees 
and SO degrees, measured from the horizontal. 
(!) Stair treads meet the following requirements: 
Nose (with even leading edge) extended one-
half to one inch beyond riser (should). Slip ' 
resistant with nosing of nonslip finish. Uniform 
in width as well as rise throughout flight. 
(g) Length of Stairways 
Intermediate platforms (minimum length 30 
inches, minimum width that of stairs) are pro­
vided on long flights. 
(h) Railings and handrails meet same requirements 
as general stairways. 
(i) Vertical clearance is a minimum of seven feet 
above any stair tread. 
(P Open risers are provided for tread of less than 
nine inch width. (Should) 
(k) Open grating treads are used for outside stairs. 
(Should) 
1910.27 FIXED LADDERS - are generally not recom­
mended for industrial education facilities but 
when they are incorporated all requirements of 
of OSHA 1910.27 must be met. 
SUBPART E - MEANS OF EGRESS 
191035 DEFINITIONS 
Have been checked for understanding of terms 
in Subpart £. 
191036 GENERAL REQUIREMENTS FOR EGRESS 
(a) Application 
The purpose of this subpart is to provide 
fiindamental requirements essential to provide 
a safe means of egress from fire and like 
emergencies. Nothing in this subpart shall be 
construed to prohibit a better type of building 
construction, more exits, or otherwise safer 
condition than the minimum requirements 
specified. 
(b) fondamental requirements 
(1) Exits are sufficient to permit prompt escape. 
Design of exits and safeguards are such that 
safety to life in case of any emergency does not 
depend solely on any single safeguard. 
Additional safeguards are provided for life 
safety in case any single safeguard is 
ineffective due to some human or mechanical 
failure. 
(2) Design of structure is such that construction, 
arrangements, equipment, maintenance and 
operations avoid undue danger from fire, 
smoke, fumes or panic and provide a 
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reasonable period of time for escape. Q Q 
(3) Exits are sufficient in regard to kinds, 
numbers. location and capacity appropriate for 
the structure and with regard to the following: 
Character of the occupancy 
Number of persons exposed 
Fire protection available 
Height and type of construction 
(4) Exits are arranged and maintained to provide 
free and unobstructed egress from all parts at 
all times. D O 
No lock or fastening prevents free escape from 
inside of building. O D 
(5) Exits are clearly visible or the path, in its 
entirety, to the exits are unmistakably marked. D D 
Doorway or passageways not leading to an exit, 
but which could be mistaken for an exit, are 
marked or arranged to minimize confusion. U O 
(6) Exits are adequately and. reliably illuminated 
in structures using artificial illumination. Q O 
(7) Fire alarms are provided for warning in the 
event of fire or to facilitate conducting fire exit 
drills when a fire might not provide adequate 
warning. O O 
(8) At least two separtate means of egress remote 
from each other from each area if the reason­
able safety of numbers of occupants would be 
endangered by the blocking of any single 
means of egress. D D 
(9) Other provisions, in addition to exits, have 
been provided for the safety of the occupants 
and no conditions are permitted that are 
hazardous under normal occupancy. O O 
(c) Ptotection of employees daring construction-
and repair operations 
(1) All exit facilities in structures under construc­
tion are completed and ready for use in an area 
before that area is occupied. Q O 
(2) All existing exits and fire protection are 
continuously maintained or other equivalent 
measures taken when an existing building is to 
be repaired or altered while the structure is 
occupied. • • 
(3) Flammable or explosive substances or equip­
ment for repairs or alterations are not intro­
duced in an occupiea building of normally low 
or ordinary hazard classification unless the 
condition of use and safeguards provided do 
not create any additional danger or handicap 
to egress beyond normal permissible con­
ditions. D D 
(d) Maintenance 
(1) Required exits, ways of approach thereto, and 
ways of travel into the street or open space 
are free of obstructions or impediments. Q O 
(2) Automatic sprinkler systems, fire detection 
and alarm systems, exit lighting, fire doors and 
other equipment are continuously in proper 
operating condition. D O 
191037 MEANS OF EGRESS, GENERAL 
(a) Permissible exit components 
Exits consist only of approved components and 
are constructed as an integral part of the 
structure or are permanently attached thereto. 
(b) Protective enclosure of exits 
Exits protected by separation from other parts 
of the building have the separating con­
struction meet the following requirements: 
(1) One-hour fire resistance rating on exits which 
connect a total of three or less stories above 
or below the exit. 
(2) Two-hour fire resistance rating on exits which 
connect four or more stories above or below 
the exit and are constructed of noncombustible 
material supported by construction with two-
hour fire resistance rating. 
(3) Separation openings arc protected by an 
approved self-closing fire door. 
(4) Only openings necessary for access to the exit 
enclosure from normally occupied spaces and 
for egress from the enclosure are permitted. 
(c) Width and capacity of means of egress 
(1) Limit capacity, per unit of exit, is not more 
than the following; 
(i) For level egress (including class A ramps) 
100 persons. 
(ii)For inclined egress (including class B 
ramps) 60 persons. 
(iii) Table E-1 
• • 







Width 44 inches and 30 to 44 inches. 
greater. 
Slope 1 to 1-3/16 inches 1-3/16 to 2 inches 
in 12 inches. in 12 inches. 
Maximum No limit 12 feet. 
height between landings. 
(2) Units of exit width are 22 inches for means of 
egress. 12 inch units (counting as one-half 
units) may be added only to one or more full 
units. 
(3) Units of exit width are measured at the 
narrowest point ot the means of egress, 
except that handrails on either side may 
project inside not more than five inches and 
stringers project inside not more than one and 
one-half inches. 
(d) Egress capacity and occupant load 
(1) The means of egress for any space are 
sufficient for the maximum occupant load of 
that space. 
(2) The capacity of exits serving more than one 
floor meet the following criteria: 
The exits for each floor are sufficient for the 
occupant load of that floor. 
The exit capacity does not decrease in the 
direction of travel. 
(e) Arrangement of exits 
Stories requiring more than one exit have at 
least two of the exits remote from each other 
to minimize being blocked simultaneously 
by emergency conditions. 
(f) Access to exits 
(1) Exits and exit accesses are located and arrang­
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Exits not immediately accessible from an open 
floor areà have safe paths conveniently 
arranged for occupant access. 
(2) Doors are side hinged from a room to an exit or 
way of exit and swing with exit travel for use of 
50 or more persons or for high hazard 
occupancy. 
(3) Access to exits are not through rooms subject 
to locking except where the exit is required 
to serve only the room subject to locking. 
(4) Exit access and doors to exits are clearly 
recognizable as such. 
Exits are not obscured by hangings or 
draperies. 
Nor are mirrors in or adjacent to exits so as to 
cause confusion. 
Exit doors do not have mirrors placed thereon. 
(5) Exit accesses do not travel toward areas of 
high hazard occupancy unless safely guarded. 
(6) Minimum exit width is not less than 28 inches. 
Exit access widths are adequate for the 
number of persons they must accomodate. 
(g) Ezteitor ways of exit access 
(1) Exterior balconies, porches, galleries or roofs 
which provide access to an exit conform to the 
requirements of this section. 
(2) Exterior ways of exit access have smooth, solid 
floors, substantially level and are guarded on 
open sides. 
(3) In climates where accumulation of snow or ice 
are likely, the exterior ways of exit access are 
protected by a roof unless it is the sole normal 
means of access. 
(4) Permanent, reasonably straight paths of travel 
are maintained over the required exterior way • 
of exit accesses. 
(5) Dead ends connected to the path leading to 
exterior ways of exit do not exceed 20 feet. 
(6) Components used as exterior exit access which 
project beyond the outside wall of the building 
meet width and arrangement requirements of 
this section. 
(h) Dbdiaige from exits 
(1) Exits discharge directly to adequately wide 
streets, yards, courts or other open spaces 
that gives safe access for all occupants to a 
public way. 
(2) Stairs and other exits are designed to make 
clear the direction of egress. 
Exit stairs, that continue beyond the floor of 
discharge, are interrupted at the floor of 
discharge by partitions, doors or other ef­
fective means. 
(I) Headroom 
Ceiling height is not less than 7 feet 6 inches 
nor are there any projections from the ceiling 
within 6 feet 8 inches of the floor. 
(P Changes in elevation 
Stairs or ramps are provided where means of 
egress are not substantially level. 
(k) Maintenance and workmanship 
(1) All components of means of egress including 
doors, ramps, passages, signs and others are 
designed to be substantial and reliable and are 










0 0  
00 
0 0  
o o  
00 
00 








(2) Means of egress can be continuously maintain­
ed free of all obstructions. O O 
(3) Alarms or devices installed to restrict the 
improper use of an exit are designed and 
installed so that they cannot impede or prevent 
emergency use of such exits, even in case of 
failure. Q O 
(I) Furnishings and decorations 
(1) No furnishings, decorations or other objects 
obstruct exits, access thereto, egress there­
from or visibility thereof. O O 
(2) Highly flammable or explosive materials are 
not used for furnishings or decorations. O O 
(m) Antomatic sprinkler systems 
Are designed for reliable operation and period­
ic inspections and tests can be made as neces­
sary to assure proper operation. D Q 
(n) Alann and Ore protection systems 
(1) Tests can be made at weekly intervals under 
the control of a responsible person who has 
general charge of all alterations and additions. O O 
(2) Fire alarm signaling equipment can be restored 
to service promptly after each test or alarm and 
can be kept in normal condition for operation. 0 O 
(o) Fire retardant paints 
Can be renewed as necessary to maintain the 
necessary flame retardent properties. O O 
(p) Reserved 
(q) Exit maridng 
(1) Exits and accesses to exits are marked by 
readily visible signs where the exit or accesses 
are not immediately visible. O O 
(2) Doors, passages or stairways which are not 
exits or ways of exit access, but could likely be 
mistaken for an exit, are labeled "Not an EJcit" 
or identified as to actual character. O O 
(3) Exit signs are of such size, color, design and 
location as to be readily visible and do not have 
objects in the line of vision which obstruct or 
detract attention from the sign. O O 
(4) Exit signs are distinctive in color and provide 
contrast with decorations, interior finish and 
other signs. O O 
(5) Exit signs with arrows pointing in the direction 
of the nearest exit are placed where the 
direction of travel to the nearest exit is not 
immediately apparent. O O 
(6) Exit signs are not less than 25 square inches 
and are illuminated by a reliable light source 
giving a value of not less than five foot candles 
on its surface. • Q 
(7) In areas where reduction of normal il­
lumination is permitted exit signs are internal­
ly illuminated. 0 O 
(8) Exit signs have the word "Exit" in plainly 
legible letters not less than 6 inches high nor 
the principal strokes of the leaer less than 
three-fourths inch wide. O O 
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SUBPART F - POWERED PLATFORMS, MANLIFTS, 
AND VEHICLE MOUNTED WORK PLATFORMS 
Do not generally apply to industrial education 
facilities but this section should be thoroughly 
examined if they are to be used. 
SUBPART G • OCCUPATIONAL HEALTH AND EN­
VIRONMENTAL CONTROL 
1910.93 AIR CONTAMINANTS 
(Authors Note) This section should be ex­
amined by safety personnel for hazardous 
materials which may require special consider­
ations in the design of permanent facilities. 
Additional exhaust, shower, wash, plumbing 
etc. may be required if any of the materials 
listed are to be used. Architect and Mechanical 
Engineer have been alerted to the anticipated 
use of any materials listed in 1910.93. 
1910.94 VENTILATION 
(•) Abrasive blasting 
(Authors Note) It is assumed in this section that the 
only abrasive blasting which would be perform­
ed in industrial éducation facilities would be in 
a blasting cabinet utilizing nonorganic com­
pounds. 
(1) Definitions relating to abrasive blasting have 
been checked. 
(2) Dust hazards from abrasive blasting. 
(i) The composition and toxicity of respirable 
dust from both the abrasives and the 
surfaces of the materials blasted have been 
considered. 
(ii) Concentrations of respirable dust or fumes 
in the breathing zones of personnel are 
below the levels of 1910.1000. 
(3) Blast-cleaning enclosures 
(i) Exhaust ventilation provides negative pres­
sure inside enclosures during blasting 
operations. 
(a) Dust does not escape from air inlets and 
access openings. 
(b) The rate of exhaust promptly clears the 
enclosure after blasting 
(c) The blast is turned off before enclosure 
is opened. 
(d) Safety glass protected by screening is 
used on observation windows where 
hard deep cutting abrasives are used. 
(4) Exhaust Ventilation system 
(i) Meet American National Standard Fun­
damentals Governing the Design and Oper­
ation of Local Exhaust Systems, Z9.2-1960 
and ANSI 233.1-1961. (Alert mechanical 
design engineer) 
(ii) An abrasive separator is provided to 
remove fines when the abrasive is re­
circulated. 
fiii) Air exhausted is discharged into dust 
collectors which can be emptied without 
contaminating other areas. 
(b) Grinding, polishing, and boBlng operations 













(2) Application - Alt grinders, abrasive cut off 
wheels, buffers, scratch-brush wheels, disks, 
straps, belts or other pieces of equipment used 
with metals, which produce respirable dust in 
excess of 1910.10(X) limits, must be provided 
with a local exhaust system. 
Although these pieces of equipment are not a 
part of the permanent facility the following 
factors should be considered in designing 
permanent type exhaust facilities: 
Type of equipment. 
Size of equipment. 
Hood design requirements. 
Minimum exhaust volume in cubic feet per 
minute meet ANSI 37.1-1960 requirements. 
(3) Hood and branch pipe requirements 
(i) Hoods and exhaust volumes are sufficient 
for each piece of equipment. 
(ii) Minimum duct velocity is 4,5(X) feet per 
minute in branches and 3500 feet per 
minute in mains. 
Tables G-4 through G-9 have been checked 
for volume by mechanical design engineer. 
(4) Exhaust requirements 
(i) Exhaust system meets requirements for 
American Standard Fundamentals Govern­
ing the Design and Operation of Local 
Exhaust Systems. Z9.2-I960. 
(ii) Exhaust system has been tested to meet 
Z9.2-1960 standards. 
(iii) Exhaust system is provided with suitable 
dust collectors. 
Mechanical design engineer will assure in 
writing that the exhaust system design will 
meet 1910.94 Ventilation standards. 
Spray finishing operations 
Spray booths or spray rooms with proper vent-
tilation are provided for spray finishing opera­
tions other than small portable spraying ap­
paratus not used repeatedly in the same 
location. 
Mechanical design engineer will assure in 
writing that the design of exhaust system for 
spraying will meet requirements of 1910.94 (c) 
and 1910.107. 
Open surface tanks are generally not used in 
industrial education facilities. If plans are to 
include such tanks this section must be 
examined for exhaust, emergency washing 
facilities, exolosion oroofins. etc. 
Mechanical design engineer will assure in writ­
ing that the design of systems for open surface 
tanks will meet requirements of 1910.94 (d) 
and 1910.108. 
1910.95 OCCUPATIONAL NOISE EXPOSURE 
A reasonable attempt has been made to lower 
sound levels by isolation, insulation or other 
methods for equipment which may cause 
distracting noise problems. 
(Example: Special foundation for trip hammer.) 
A reasonable attempt has been made by the 
mechanical design engineer to locate or design 



















distracting noise problems. 
(Example: Locating large exhaust fans outside 
of building.) 
1910.96 IONIZING RADUTION 
Docs not normally apply to industrial educa­
tion facilities. 
SUBPART H . HAZARDOUS MATERIALS 
1910.101 COMPRESSED GASES (GENERAL REQ.) 
(b) Compressed gases 
In designing the facility the handling, storage 
and utilization of compressed gases to be used 
are in accordance with Compressed Gas 
Association Pamphlet P-1-196S. 
1910.102 ACETYLENE 
(a) Cylinders 
The design of the facility is such that the 
transfer, handling, storage and utilization of 
acetylene in cylinders are in accordance with 
Compressed Gas Association Pamphlet 
P-1-I965. 
(b) Piped systems 
Meet requirements of Compressed Gas 
Association Pamphlet G-1.3-1959. 
1910.103 HYDROGEN 
Does not apply unless storage capacity exceeds 
400 cubic feet. 
1910.104 OXYGEN 
Does not apply unless storage capacity 
exceeds 13.000 cubic feet. 
1910.105 NnROUS OXIDE 
Is not generally used and does not apply. 
1910.106 FLAMMABLE AND COMBUSTIBLE 
UQUIDS 
(•) Definitions - Have been checked for and 
understanding of terms relating to this section. 
(Authors Note) Since the use of flammable and 
combustible liquids in industrial education 
facilities usually is only incidental, section 
1910.106 (e) (2) would apply as large quantities 
are not necessary. However, if quantities or 
processes outside the realm of 1910.106 (e) (2) 
are to be used then all or part of 1910.106 
could apply. 
(e) Indostibl plants 
(2) Incidental storage or use of flammable and 
combustible liquids 
(ii) Containers 
(a) When capacity exceeds that set forth in 
the following paragraph special storage 
rooms or special storage cabinets meeting 
1910.106 (d) (3) or (4) have been designed. 
(b) Plans are not to store more than the 
foMowing quantities in any one fire area 
or Che requirements of the preceeding 
paragraph are met. 
(1) 25 gallons of Class lA liquids in 
containers. 
(2) 120 gallons of Class IB. IC. II or III 
liquids in containers. 
(3) 6W gallons of Class IB, IC. II or III 
liquids in a single portable tank. 
(iii) Areas where flammable or combustible 











to another are separated by adequate 
distance or by construction having adequate 
fire resistance and provision has been made 
for ventilation and control of spills. 
1910.107 SPRAY FINISHING USING FLAMMABLE 
AND COMBUSTIBLE MATERLUS 
(a) Definitions - have been checked for an under­
standing of terms relating to this section. 
Mechanical design engineer will assure in writ­
ing that the design of the spray booth and its 
systems will meet 1910.107 requirements. 
1910.108 DIP TANKS CONTAINING FLAMMABLE 
OR COMBUSTIBLE LIQUIDS 
(a) Definitions - have been checked for and under­
standing of terms relating to this section. 
Mechanical design engineer will assure in writ­
ing that the design of the dip tank system will 
meet 1910.108 requirements. 
1910.109 EXPLOSIVES AND BLASTING AGENTS 
%nen used in industrial education facilities 
this section must be thoroughly examined. 
1910.110 STORAGE AND HANDLING OF UQUIFI-
ED PETROLEUM CASES 
Mechanical design engineer will assure is writ­
ing that the design of the permanently in­
stalled systems, relating to liquified petroleum 
gas will meet 1910.110 requirements. 
SUBPART I - PERSONAL PROTECTIVE EQUIPMENT 
Does not apply to permanent facilities. 




(2) Definitions have been checked for under­
standing of terms in this section. 
(5) Vermin control 
Facility is designed so far as reasonably 
practicable to prevent the entrance or 
harborage of rodents, insects and other vermin. 
(b) Water Supply 
<1) Potable water 
(i) Is provided for drinking, washing and 
food preparation. 
(ii) Drinking fountains specified meet the 
following requirements: 
Surfaces which become wet are impervious 
to water and not subject to oxidation. 
Nozzle is located so as to prevent the 
return of water to the nozzle orifice. 
A guard is provided over nozzle to prevent 
mouth or nose contact. 
(c) Toilet facilities 
(1) Genera! 
(i) Separate facilities are provided for each sex 
in sufficient number to meet requirements 
of Table J-1. (Applies to total number of 
persons expected to be in building at one 
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TABLE J-L 
Minimum itumberof 
Number of employees : water closets ' 
ltol5 1. 
16 to 35 2. 
36 to 55 3. 
56 to 80 4. 
81 to 110 5. 
Ill to ISO 6. 
Over 150 1 additional fixture 
for each additional 
40 employees. 
(v) Toilet paper holder is provided for every 
water closet. 
(vii) A minimum of one lavatory for each three 
required toilet facilities is located in the 
toilet room or adjacent thereto. (Minimum 
of one) 
(2) Construction of toilet rooms 
(i) Separate compartments with doors to 
assure privacy for each water closet. 
(ii) Floor and sidewalls including their joint 
are watertight to a height of at least five 
inches. 
(iii) All parts of the toilet room are of a finish 
that is easily cleaned with cove bases to 
facilitate cleaning. 
(3) Construction of toilet facilities 
(i) Water closets and urinals are located so as 
to facilitate cleaning. 
(ii) Water closet seats are of the open-front type 
with non-absorbent finish. 
(Ui) Non water carriage toilet facilities and dis­
posal systems meet requirements of 
1910.143. 
(d) Washing facilities 
. (1) General - are designed to facilitate sanitary 
maintenance. 
(2) Lavatories 
(i) Number of lavatories are sufficient to meet 
requirements of Table J-2. 
(24 lineal inches of wash sink or 20 inches 
of circular basin with water outlets for each 
space equal one lavatory.) 
TABLE J-2 
Number of Minimum number 
Type of employment employees of lavatories 
Nonindustrial—office 1-15 1. 
buildings, public 16-35 2. 
buildings, and 36-60 3. 
similar establish- 61-90 4. 
mcnts. 91-125 5. 




Industrial—factories, 1-100 1 fixture for each 
warehouses, loft 10 employees, 
buildings, and Over 100 .. 1 fixture for each 
similar establish- additional 15 
ments. employees. 
(ii) Hot and cold or tepid running water to 
each lavatory. 
(iii) Hand soap or similar cleansing agents are 
provided. 
(iv) Individual hand towels or warm air blowers 
are provided convenient to lavatories. 


















1910.144 SAFETY COLOR CODE FOR MARKING 
PHYSICAL HAZARDS 
(a) Color Identification 
(1) Red is used for fire protection equipment. D D 
(2) Orange is used for designating dangerous parts 
of equipment which may cut. crush, shocic 
or otherwise injure. O D 
(3) Yellow is used for designating caution for 
marking physical hazards such as: striking 
against, stumbling, falling, tripping and 
caught in between. (May be combined with 
black in stripes or checkers to attract the 
most attention.) D D 
(4) Green is used for designating "Safety" and 
the locaition of first aid equipment. Q D 
(5) Blue is used for designating caution on 
equipment under repair or being worked upon, 
limited to warning against the starting, the 
use of, or the movement of such equipment. D D 
(6) Purple is used for designating radiation 
hazards. • O 
(7) Black and white are used for the designation 
of traffic and housekeeping markings and may 
be used as single color or in combinations of 
stripes or checkers according to local con­
ditions. n D 
(b) Color Specifications - meet ANSI 253.1-1967 
section 3 standards. Q D 
SUBPART K - MEDICAL SERVICES AND FIRST AID 
(c) Quick drenching or flashing facilities for the 
eyes and body are provided in the work area 
where injurious corrosive materials may cause 
injury. Q • 
SUBPART L - FIRE PROTECTION 
1910.156 DEFINITIONS - have been checked for an 
understanding of terms used in this section. 
1910.157 PORTABLE FIRE EXTINGUISHERS 
The owner is responsible for the number, cap-
adty, type and location of fire extinquishers. 
The owner and architect, after examination of 
local codes, state codes and the entire 1910.157 
standards, have reached agreement on the 
placing of recessed cabinets and other fire 
- extinquisher requirements which affect the 
permanent facilities. D D 
1910.158 STANDPEPE AND HOSE SYSTEM 
Mechanical design engineer will assure in writ­
ing that the design of standpipe and hose 
systems will meet requirements of 1910.158. O D 
1910.159 AUTOMATIC SPRINKLER SYSTEMS 
Mechanical design engineer will assure in writ­
ing that the design of automatic sprinkler 
system will meet requirements of 1910.159. D D 
1910.160 . FIXED DRY CHEMICAL EXTINGUISHING 
SYSTEMS 
Mechanical design engineer will assure in writ­
ing that the design of fixed dry chemical ex 
tinquishing system will meet requirements of 
1910.160. • • 
1910.161 CARBON DIOXIDE EXTINGUISHING 
SYSTEMS-
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Mechanical design engineer will assure in writ­
ing that the design of fixed carbon dioxide 
extinquishing system will meet requirements 
1910.161. 
1910.163 - LOCAL FIRE ALARM SIGNALING 
SYSTEMS 
(a) General - Meets requirements of NFPA No. 
72A-1967. 
(b) Fire alaim boxes 
(1) Manual boxes are approved for the particular 
application. 
(2) Securely mounted 
(3) Manual boxes are distributed throughout the 
protected area in plain view so that the 
minimum horizontal travel distance to the 
nearest box is less than 200 feet. 
SUBPART M - COMPRESSED GAS AND COMPRESS­
ED AIR EQUIPMENT 
1910.169 AIR RECEIVERS -
Mechanical design engineer will assure that 
design for air receiver systems wll meet re­
quirements of 1910.169. 
SUBPART N - MATERIALS HANDLING AND STOR­
AGE 
1910.176 - HANDLING MATERLUS - GENERAL 
(a) Use of mechanical equipment 
Safe clearance is allowed in all areas where 
mechanical handling equipment is used. 
Permanent aisles and passageway are ap­
propriately marked and have no obstructions 
that could create a hazard. 
(b) Secure storage - storage of material does not -
create a hazard. 
(c) Honsekeeplng - storage areas are kept free of 
materials that could create hazards. 
(d) Drainage - proper drainage is provided. 
(e) Clearance limits - signs are provided. 
(!) Rolling railroad cars-which could create a hazard 
on spur railroad tracks are limited by derail 
and/or bumper blocks. 
1910.178 - 1910.181 
Must be examined carefully if the use of in­
dustrial trucks, cranes or derricks is planned. 
SUBPART 0 - MACHINERY AND MACHINE 
GUARDING 
1910.212 GENERAL REQUIREMENTS FOR ALL 
MACHINES 
Although most of this section applies to specific 
equipment, other equipment such as air com­
pressor and fans used in heating and cooling 
must be guarded. It is the responsibility of the 
mechanical design engineer to specify guard­
ing for such permanent equipment, 
(a) Machine guarding 
(1) Types of guarding - One or more methods of 
guarding are used to protect personnel from 
such as nip points, rotating parts, etc. 
(2) Guards are affixed to the equipment where 














(5) Exposure of fan blades below 7 feet from the 
working level are guarded with no openings 
larger than one-half inch. O O 
(6) Machines designed for a fixed location are 
securely anchored to prevent walking. O O 
1910.213 (b) (3) 
Where injury to the operator might result if 
motors were to restart after power failures. 
provision has been made to prevent machines 
from automatically restarting upon restoration 
of power. (This can possibly be done at the 
power panel less expensively than equipping 
each machine with magnetic switches). O O 
SUBPART P - HAND AND PORTABLE POWERED 
TOOLS AND OTHER HAND HELD EQUIPMENT 
Does not apply to permanent facilities. 
SUBPART Q - WELDING, CUTTING AND BRAZING 
1910.251 • DEFINITIONS - Have been checked for an 
understanding of terms in this subpart. 
1910.252 WELDING, CUTTING AND BRAZING 
Mechanical design engineer will assure in writ­
ing that the design of systems for welding. 
cutting and brazing will meet Subpart Q re­
quirements. 
Important points to check tor. 
Storage for fuel cylinders and oxidizing 
cylinders are separated from one another and 
other combustibles by at least 20 feet or by 
a noncombustible barrier at least five feet high 
having at least a one-half hour fire-resistance 
rating. 
Storage areas for cylinders are away from other 
sources of heat. 
Storage areas for cylinders are dry, well 
protected, ventilated, and their contents are 
not subject to tampering by unauthorized 
persons. 
Ventilation is provided for keeping fume 
concentration below 1910.1000 requirements. 
Author's Note: Generally overhead exhaust 
systems are a poor choice for exhausting fumes 
as the fumes are pulled into the operators 
breathing zone. Consider using side, bottom or 
localized exhaust systems. 
SUBPART R - SPECL\L INDUSTRIES - does not apply 
to industrial education facilities. 
SUBPART S - ELECTRICAL 
1910308 APPUCATION -
Mechanical design engineer will assure in writ­
ing that the design of the electrical system will 
meet the National Electrical Code NFPA No. 
70-1971; ANSI 01-1971 (Rev. of CI-1968) and 
other requirements of Subpart S. CO 









SUBPART Z - TOXIC AND HAZARDOUS SUB­
STANCES 
This section should be checked by safety 
personnel for contaminents which may vary 
from facility to facility. D O 
Ventilation or other means are included in 
facility design to keep substance in concentra­
tions below Subpart Z standards. 0 0 




SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
Summary 
Restatement of the Problem 
The problem of the study was to identify, condense and 
validate those sections of OSHA which related to designing 
and/or remodeling industrial education facilities. 
Restatement of the Purpose 
The purpose of the study was to develop an instrument 
which could be used as a guide in designing new facilities or 
evaluating existing facilities for compliance with OSHA. 
Related Literature 
The complexity and voluminous nature of OSHA was one of 
the major stumbling blocks to industry and education in their 
attempts to comply with the regulations. Facilities for 
industrial education, by the very nature of the broad spectrum 
of activities which they encompassed, were related to most 
subparts of OSHA. 
Although Huss (ACIATE, 1959), 16 years previously, had 
identified safety as the number one concern in facility plan­
ning, Feirer (1973), Johnson (1973) and others clearly stated 
that industrial education failed in many instances to comply 
with the requirements of the OSHA Act. The teacher education 
institutions which should have taken the lead in dissemenating 
information and complying with OSHA were as guilty as the 
secondary schools according to Gavin (1975). 
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Professionals in all groups involved in industrial educ­
ation facility planning recognized the problems of designing 
for compliance. Nonetheless, little had been done to alleviate 
the lack of information and confusion related to OSHA. Reasons 
were given by some professional groups as to why they were not 
as aware of OSHA regulations as they perhaps should have been. 
However, regardless of which group one would attempt to blame 
for facilities which were poorly designed according to Francis 
(1975), the students and school district did have a right to 
a learning atmosphere that was reasonably safe. 
Procedure 
As was previously stated the problem of the study was to 
identify and condense those sections of OSHA relating to 
facility planning. This was accomplished by analyzing the 
entire 1910 - General Industry standard? and restating each 
item identified in terms as simple and concise as were possible 
without changing the intent of the regulations. Because the 
preliminary process of identifying and condensing the items 
was accomplished solely by the author there was a definite need 
to allow for further input from specialists who had expertise 
in planning facilities. A total of 343 items were identified 
and partitioned into two survey instruments. The instruments 
were mailed to 115 jury members composed of architects, facility 
planners, safety specialists and industrial educators all of 
whom had been involved in planning industrial education facili­
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ties. Each professional group was divided in half with one-
half receiving Subparts A through E and the other one-half 
receiving Subparts F through Z of OSHA. 
Validation of the instruments was accomplished by allowing 
jury members to respond to each item on the survey instrument. 
The instruments provided an opportunity for jury members to 
respond to each item as follows; 
1. Accept the item as listed. 
2. Suggest revision of the item by adding to, 
deleting from or rewriting to improve the 
author's original text. 
3. Indicate that an item should be excluded. 
4. Add additional items which related to OSHA but 
which had not been, included. 
Criteria were established for accepting each of the pre­
vious four options which jury members could exercise. Based 
upon these criteria 219 items were accepted for inclusion, 29 
additional items were accepted for inclusion after having been 
revised, 13 items were excluded, 48 items were changed to an 
informational status which did not require a checked response 
and 6 items were added. The information generated from the in­
put of the jury, recorded in Tables 1 through 40, was used to 
develop the final validated instrument which could be used for 
evaluating permanent facilities for compliance with OSHA. 
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Conclusions 
1. The 1910 - General Industry standards could be analyzed 
cind condensed into a simplified format which would be use­
ful to all of the professional groups involved in facility 
planning. 
2. A consensus of opinion by jury members representing four 
different professional groups could be obtained on facility 
planning items condensed from the 1910 - General Industry 
standards. 
Recommendations for Further Study 
As a result of the experiences acquired in conducting this 
investigation, the researcher offers the following recommenda­
tions for those interested in pursuing study related to indus­
trial education and OSHA: 
1. Those sections of OSHA for which mechanical design 
engineers are responsible should be expanded into a 
detailed checklist. 
2. Because there are numerous sections of OSHA that re­
late to areas other than facility planning, detailed 
safety checklists for specific emphasis areas such as 
power, production and communications should be 
developed. 
3. Because of the different roles which each professional 
group plays in designing facilities separate checklist 
should be developed for more efficient planning. 
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4. The checklist developed from the study could be used 
to sample schools on a statewide or national level in 
order to ascertain the extent of OSHA compliance with 
industrial education facilities. 
134 
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U N I V E R S I T Y  O F  N O R T H E R N  I O W A  •  C e d a r  F a l l s ,  I o w a  5 0 6 1 3  
June 9f 1977 
As a professional educator completing requirements for the 
doctoral degree, I am concerned that industrial education 
facilities being built, or renovated today do not in many 
instances meet minimum requirements of the Occupational 
Safety and Health Act. I believe a major reason for this is 
the voluminous amount of material one must review in order to 
identify those sections which deal with facilities. The en­
closed questionnaire is an attempt to validate a checklist for 
those items in OSHA which relate directly to facility design. 
You have been identified as a national expert in educational 
facility design, or as an individual familiar with OSHA reg­
ulations. I request your assistance in developing and refin­
ing a comprehensive checklist for evaluating industrial educ­
ation facilities for compliance with OSHA regulations. 
The entire general industry standards section 1910 of OSHA in­
cludes subparts A through Z. You need only evaluation sections 
A through E as other experts will be validating the other 
sections. Would you please assist me by filling out the 
enclosed questionnaire and returning it in the self-addressed 
stamped envelope. There should be no more than 20 minutes 
required to complete your sections. 
A copy of the comprehensive checklist of all sections will be 
sent to each of you participating in this survey. Thank you 
for your cooperation. If possible could you please respond 
within one week of the receipt of this material. 
Respectfully, 
Departmental Safety Program 
Department of Industrial Technology 
University of Northern Iowa 
Cedar Falls, lA 50613 
Office: (319) 273-2561 
enclosures 
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U N I V E R S I T Y  O F  N O R T H E R N  I O W A  •  C e d a r  F a l l s ,  I o w a  5 0 6 1 3  
June 25, 1977 
If you have already returned the questionnaire which was sent 
to you approximately two weeks ago please disregard this letter. 
As of this date approximately 40% of the questionnaires have 
been returned from the architects, facility planners, indus­
trial educators and safety personnel who were selected to 
respond. The results thus far indicate that the information 
contained in the questionnaire will be of use to all the 
professional groups. 
I hope to receive information from as many members of the jury 
as possible in order to make the final instrument accurate 
and valid. Would you please take time to make a contribution 
to industrial education by filling out the questionnaire today. 
Another questionnaire and stamped self addressed envelope are 
enclosed for your convenience if you have perhaps misplaced 
the original. 
Respectfully, 
Gary E. Browning, Coordinator 
Departmental Safety Program 
Department of Industrial Technology 
University of Northern Iowa 
Cedar Falls, lA 50613 
Office: (319) 273-2561 
enclosures 
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Checklist For Planning 
Industrial Education Facilities 
For Compliance With 
OSHA 
This checklist is designed to be used by architects, facility planners and industrial educators, who are involved in planning or 
renovating industrial education facilities. It relates only to those features which would be considered to be of a permanent nature 
and docs not relate to specific equipment requirements unless they affect the permanent facilities. For example, the guarding of 
a grinder docs not relate to permanent facilities but providing exhaust capacity would affect the permanent facilities. 
Those facility design items which a mechanical design contractor would be responsible for. such as piping specifications, are 
beyond the scope of this checklist. However, those sections have been briefly noted to alert everyone involved in the planning. 
Please mark each item as it relates to industrial education facilities as either include, include as revised, or exclude. If marked 
•ncludc as revised draw a single line through that portion which is unacceptable and write in. if necessary, the correction you would 
:Hvi-pl. l-vcry has been nuulc lo make the Matcmcnts as brief as possible yet still retain the basic content. 
Instructions:, 
Example: 
1910.27 FIXED L\DDERS - arc uonorally not used in 
industrial education fycilities but this ocolion 
-should bo uKamined when fixed ladders aro 
included. E.]tjpSf7</ s&erf^'o/? 
REMEMBER!! These are to be items which relate to the permanent facilities in industrial education. 
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SUBPART A • GENERAL -Does not apply to facility 
planning. 
SUBPART B • ADOPTION AND EXTENSION OF 
ESTABUSHED FEDERAL STANDARDS - Does not 
apply. 
SUBPART C • (RESERVED] Does not apply. 
SUBPART D • WALKING-WORKING SURFACES 
Applies to facility planning. 
1910.21 -DEFINITIONS- Have been checked for 
understanding of terms in Subpart D. 
1910.22 GENERAL REQUIREMENTS 
(a) Honsekecping 
<1) All areas arc designed to facilitate cleaning 
and sanitation. 
(2) Floor surfaces arc easily cleaned and promote 
a dry condition. 
(3) Floors arc designed to eliminate protruding 
nails, splinters, holes or loose boards. 
(b) Aisles and passageways 
<I) Safe cicarances are provided in all areas 
where mechanical handling equipment 
operates. 
(2) Permanent aisles and passageways are 
appropriately marked. 
(c) Covers and guardrails arc provided around open 
pits, tanks, vats, ditches, etc. 
(d) Floor loading protection 
(I) Conspicuous sign indicating the approved floor 
loads are posted. 
1910.23 GUARDING FLOOR AND WALL OPENING 
AND HOLES 
(a) Protection for floor openings 
(1) Stairway floor openings are guarded on all 
exposed sides by standard railing. 
Infrequently used stairways may be guarded 
by a hinged flixir ccivcr with removable 
standard railings un exposed sides. 
(2) Laddcrway floor openings and platforms are 
guarded by a standard railing and loeboard 
on exposed sides. Passage through the railing 
is provided with a swinging gate or offset 
to prevent walking directly into the opening. 
(3) Hatchway and chute floor openings are guard­
ed by one of the following: 
(il Hinged cover equipped with standard 
railings or permanently attached thereto 
leaving only one exposed side. When not in 
use it can be conveniently closed or the 
exposed side guarded with removable top 
and intermediate standard railings. 
(ii) All exposed sides with standard railings 
and tiKhoards, not more than two of which 
arc removable. Removable railings are 
hinged or designed so as to be con­
veniently replaceable, when the opening is 
not in use. P^tection is provided to prevent 
a person from falling through the opening 
















(4) Skylight floor openings and holes arc guarded 
by a standard skylight screen or a fixed 
standard railing on all exposed sides. 
(5) Pit and trapdoor floor openings, infrequently 
used, arc guarded by a hinged cover. 
If the opening is not to be constantly attended 
when open, all exposed sides must be protect­
ed by removable standard railings. 
(6) Manhole floor openings are guarded by a 
standard manhole cover (Does not need to be 
hinged). If the opening is not to be constantly 
attended when open, all exposed sides must be 
protected by removable standard railings. 
(7) Temporary floor openings are provided with 
standard railings or constantly attended. 
(8) Floor holes into which a person can accidently 
walk shall be guarded by either: 
(i) A standard railing and toeboard on all 
exposed sides, or 
(ii) A cover of standard strength which should 
be hinged in place. When not in place it is 
protected by a removable standard railing 
or it is constantly attended. 
(9) Floor holes into which persons cannot acciden­
tally walk are protected by a securely held 
cover that leaves no openings more than one 
inch wide. 
(10)A platform is provided on stairways where 
doors or gates open directly thereon. The 
effective width of the platform is not less than 
20 inches due to the swing of the door. 
(b) Protection for wall openings and holes 
(1) Wall openings from which there is a drop of 
more than four feet are guarded by one of 
the following: 
(i) Rail, roller, picket fence, half door, or 
equivalent barrier. 
The guard may be removable but should be 
hinged or mounted so as to be conveniently 
replaceable. 
A removable toeboard or equivalent is pro­
vided if there is exposure below to falling 
materials. 
A guard is provided whether or not there is 
a door on the opening and is kept in position 
when the opening is not in use. 
A grab handle is provided on each side of 
the opening with its center approximately 
four feet above floor level and of standard 
strength and mounting. 
(ii) Extension platforms onto which materials 
can be hoisted for handling have side rails 
or equivalent guards of standard spec­
ification. 
(2) Chute wall openings from which there is a drop 
of more than four feet are guarded by one or 
more of the methods specified in the section 
under (i) which immediately precedes. 
(3) Window wall openings, having the bottom of 
the opening less than three feet above adjacent 
walking surface, from which there is a drop of 
more than four feet are guarded by standard 
slats, standard grill work (as specified in sub­
section [ci III] of this section), or standard 
railings. 
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(4) Temporary wall openings have adequate 
guards but need not be of standard con­
struction. 
(5) Wall holes are protected by a standard 
toeboard. or an enclosing screen if. the lower 
edge of the near side of the hole is less than 
f«iur inïhcs above the floor and the far side of 
the hole more than five feet above the next 
level. (See paragraph fe] [II) of this section for 
screen specifications). 
<c) Protection of open-sided floor, platforms and 
nmways 
(1) Open-sided floors or platforms four feet or 
more above adjacent levels are guarded on all 
open sides by a standard railing (or equivalent 
of (el (31). except where there is entrance to a 
ramp, stairway or fixed ladder. 
Toeboards are further provided if in the area 
beneath: 
(i) Persons can pass. 
(ii) There is moving machinery. 
(iii) There is equipment with which falling 
materials could create a hazard. 
(2) Runways four feet or more above adjacent 
levels arc guarded on all open sides by 
standard railings (or equivalent of (e) [3j). 
Wherever tools, machine parts, or materials 
are likely to be used on the runway, a toeboard 
is provided on exposed sides. 
Runways. 18 inches or wider, used exclusively 
for special purposes (such as oiling, shafting, 
or filling tank cars) may have the railing on one 
side omitted where operating conditions 
necessitate. 
Additional guarding for dangers other than 
falling may be essential for protection of 
persons on runways. 
(3) Regardless of height, open-sided floors, walk­
ways. platforms, and runways above or 
adjacent to dangerous equipment, pickling, or 
galvanizing tanks, degrease units, and similar 
hazards are guarded with a standard railing 
and tockiard. 
(d) Stairway railings and guards 
(I) Stairs with four or more risers are equipped 
with standard stair railings or standard hand­
rails as follows: 
(Width of the stair is to be measured clear of all 
obstructions except handrails) 
(i) Stairways less than 44 inches wide having 
both sides enclosed, at least one handrail, 
preferably on the right side descending. 
(ii) Stairways less than 44 inches wide having 
one side open, at least one stair railing on 
the open side. 
(iii) Stairways less than 44 inches wide having 
both sides open, one stair railing on each 
side. 
(iv)Slairway more than 44 inches wide but less 
than 88 inches wide, one handrail on each 
enclosed side and one stair railing on each 
open side. 
(v) Stairways 88 inches or more wide, one 
handrail on each enclosed side, one stair 
railing on each open side and one inter­
mediate stair railing located approximately 
midway of the width. 
(2) Winding stairs have a handrail offset to 
prevent walking on all portions of the tread 
having width less than six inches. 
(e) Railing, toeboards, and cover specifications 
( I ) Standard railings are as follows: 
A smooth-surfaced top rail at approximately 
42 inches vertical .height from the level 
protected. 
An intermediate rail approximately halfway 
between the top rail and level protected. 
Ends of the rails which overhang do not 
constitute a projection hazard. 
(2) Stair railings (construction similar to a 
standard railing) are between 30 and 34 inches, 
vertical height, from the tread to the upper 
surface of the top rail. 
(3) Minimum requirements for standard railings 
arc as follows: 
(i) Wood railings (U.S. Department of Agri­
culture Wood Handbook. No. 72.19SS (No. 
1 (S4S) Southern Yellow Pine|(Modulus of 
Rupture 7.400 p.s.i.]) 
Top and intermediate rail 2-inch by 4-inch 
stock then post are at least 2-inch by 4-inch 
stock spaced not to exceed six feet. 
Top rail of two 1-inch by 4-inch right-
angle pieces, posts spaced not to exceed 
eight feet, with 2-inch by 4-inch intermedi­
ate rail. 
(ii) Pipe railings (ANSI G125.1-1970. American 
National Standard Specifications for Weld­
ed and Seamless Steel Pipe) 
Posts, top and intermediate railings are at 
least one and one half inches outside 
diameter with post spaced not more 
than 8 feet. 
(iii) Structural steel railings (ANSI G41.5-1970. 
American National Standard specifications 
for Structural Steel) 
Post, top and intermediate rails are of two 
inch by two inch by three eights inch 
angles or shapes of equivalent bending 
strength. Posts are spaced not more than 8 
feet on centers. 
(iv)A load of at least 200 pounds can be applied 
in any direction at any point on the top rail 
without failure of any of the posts 
or railings. 
(v) Other acceptable types, sizes and arrange­
ments of railing construction meet the 
following conditions: 
(a) A smooth surfaced top rail at approx­
imately 42 inches vertically from level 
protected. 
(b) Strength to withstand at least the 
minimum 200 pounds top rail pressure. 
(c) Protection between top rail and level 
protected equivalent at least to a standard 
intermediate rail. 
(d) Any overhang on rail ends does not 
constitute a hazard. 
(4) Standard tocboards arc four inches nominal in 
height and securely fastened in place with not 
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more than one quarter inch clearance above 
floor level. Material used is substantial, either 
solid or with openings not over one inch in the 
greatest dimension. 
Paneling from floor to intermediate or top rail 
is pntvidcd whi-rc materials arc piled n> such 
height that a standard tucboard d<x;s not 
provide protection. 
(S) Handrails 
(i) Mounted with brackets on lower side of 
hand rail with no obstructions on top or 
sides. 
Designed for convenient grasping and ends 
are turned into supporting wall or do not 
constitute a projection hazard. 
(ii) Height is between 30 and 34 inches to 
upper surface. 
(iii) Size is at least two inches in diameter for 
wood or one and one-half inches in diameter 
for metal pipe with bracket spacing not 
exceeding eight feet. 
(iv)Will withstand 200 pound force applied in 
any direction at any point on the hand rail. 
(b) Handrails and railings have a clearance of at 
least three inches from any object. 
(7) Floor openings meet the following strength 
requirements: 
(i) Trench, conduit covers and their supports 
located in roadways will carry an axle load 
of at least 20.000 pounds. 
(ii) Manhole covers and supports meet fore­
going requirements or local standard high­
way requirements. 
(iii) Covers do not project more than one inch 
above the floor and all edges are chamfered 
to an angle with the horizontal of not over 
30 degrees if they do project. 
All hinges, handles, bolts, or other parts 
are set (lush with the floor or cover surface. 
(8) Skylight screens will withstand a load of 200 
pounds applied perpendicularly at any point. 
Openings with grillwork are not more than four 
niches long or of slatwork not more than two 
tnchcs wide with length unrestricted. 
(9) Wall opening barriers (rails, rollers, picket 
fences, and half doors) will withstand a load of 
at least 200 pounds applied in any direction 
(except upward) at any point on the top rail or 
cnrrcNp«ndinf> member. 
(10)Wall «ipcning j-rab handles (12 inches min­
imum length) have three inch clearance and 
will withstand a 200 pound load applied in any 
direction at any point. 
(11)Wall opening screens will withstand a hor-
izontal load of 200 pounds applied on the near 
side of the screen and are of solid construction 
or grillwork (no openings larger than eight 
inches) or slatwork. (No openings more than 
four inches wide. length unrestricted.) 
1910.34 nXED INDUSTRIAL STAIRS 
(a) Applications 
Applies to interior and exterior stairs around 
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stairs leading to or from floors, platforms or 
pits but does not apply to (ire exits or articu­
lated stairs. 
(b) Fixed stairs arc required when: 
Operations necessitate regular travel between 
levels. 
Equipment on operating platforms requires 
attention routinely during operations. 
Access to elevations is daily (or each shift) and 
employees are exposed to acids, caustics 
gases or other harmful substances. 
Tools or equipment are normally carried by 
hand. 
Spiral stairways are generally not permitted. 
Winding stairways are used only on round 
structures with a diameter greater than 
five feet. 
(This section does not preclude the use of fixed 
ladders to elevated tanks, towers and similar 
structures, overhead traveling cranes, etc. 
where the use of fixed ladders is common 
practice.) 
(c) Stair strength 
Fixed stairways are designed to carry a load of 
five limes the normal live load anticipated. 
(Never designed to carry less than a moving 
concentrated load of 1.000 pounds.) 
Id) Stair width shall be a minimum of 22 inches, 
(e) Angle of stalrHsy rise - is between 30 degrees 
and 50 degrees, measured from the horizontal. 
(D Stair treads meet the following requirements: 
Nose (with even leading edge) extended one-
half to one inch beyond riser (should). Slip 
resistant with nosing of nonslip finish. Uniform 
in width as well as rise throughout flight. 
(g) Length of Stairways 
Intermediate platforms (minimum length 30 
inches, minimum width that of stairs) are pro­
vided on long flights. 
(h) Railings and handrails meet same requirements 
as general stairways. 
(II Vertical clearance is a minimum of seven feet 
above any stair tread. 
(]) Open risers arc provided for tread of less than 
nine inch width. (Should) 
(It) Open grating treads arc used for outside .stairs. 
(Should) 
1910.27 FIXED LADDERS - arc generally not used in 
industrial education facilities but this section 
should be examined when fixed ladders arc 
included. 
SUBPART E • MEANS OF EGRESS 
1910.35 DEFINITIONS 
Have been checked for understanding of terms 
in Subpart E. 
1910.36 GENERAL REQUIREMENTS FOR EGRESS 
(a) Application 
The purpose of this subpart is to provide 
fundamental requirements essential to provide 
a safe means of egress from fire and like 
emergencies. Nothing in this subpart shall be 
construed ii> prohibit a better type of building 
3 
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construction, more exits, or otherwise safer 
condition than the minimum requirements 
specified. 
(b) Fundamental raqntrements 
(1) Exits arc sufficient to permit prompt escape. 
Design of exits and safeguards arc such that 
safety to life in case of any emergency does not 
depend solely on any single safeguard. 
Additional safeguards are provided for life 
safety in case any single safeguard is 
ineffective due to some human or mechanical 
failure. 
(2) Design of structure is such that construction, 
arrangements, equipment, maintenance and 
operations avoid undue danger from fire, 
smoke, fumes or panic and provide a 
reasonable period of time for escape. 
(3) Exits are sufficient in regard to kinds, 
numbers, location and capacity appropriate for 
the structure and with regard to the following: 
Character of the occupancy 
Number of persons exposed 
Fire protection available 
Height and type of construction 
(4) Exits arc arranged and maintained to provide 
free and unobstructed egress from all parts at 
all limes. 
No luck or fastening prevents free escape from 
inside of building. 
(5) Exits are clearly visible or the path, in its 
entirety, to the exits are unmistakably marked. 
Doorway or passageways not leading to an exit, 
but which could be mistaken for an exit, are 
marked or arranged to minimize confusion. 
(6) Exits are adequately and reliably illuminated 
in structures using artificial Illumination. 
(7) Fire alarms are provided for warning in the 
event of fire or to facilitate conducting fire exit 
drills when a fire might not provide adequate 
warning. 
<8) At least two separtate means of egress remote 
from each other from each area if the reason­
able safety of numbers of occupants would be 
endangered by the blocking of any single 
means of egress. 
(9) Other provisions, in addition to exits, have 
been provided for the safety of the occupants 
and n« conditions are permitted that are 
hu/ardnus under normal occupancy, 
(c) Protection of employees during construction 
and repair operations 
(1) All exil facilities in structures under construc­
tion arc completed and ready for use in an area 
before that area is occupied. 
(2) All existing exits and fire protection are 
continuously maintained or other equivalent 
measures taken when an existing building is to 
be repaired or altered while the structure is 
tK-cupicd. 
(.1) Flammable or explosive substances or equip­
ment fur repairs or alterations are not intro­
duced in an occupied building of normally low 
or ordinary ha/ard classification unless the 
condition of use and safeguards provided do 









to egress beyond normal permissible con­
ditions. 
(d) Maintenance 
( I ) Required exits, ways of approach thereto, and 
ways of travel into the street or open space 
arc free of obstructions or impediments. 
(2) Automatic sprinkler systems, fire detection 
and alarm systems, exit lighting, fire doors and 
other equipment are continuously in proper 
operating condition. 
1910.37 MEANS OF EGRESS, GENERAL 
(a) Permissible exit components 
Exits consist only of approved components and 
are constructed as an integral part of the 
structure or are permanently attached thereto. 
(b) Protective enclosnre of exits 
Exits protected by separation from other parts 
of the building have the separating con­
struction meet the following requirements: 
(1) One-hour fire resistance rating on exits which 
connect a total of three or less stories above 
or below the exit. 
(2) Two-hour fire resistance rating on exits which 
connect four or more stories above or below 
the exit and are constructed of noncombustible 
material supported by construction with two-
hour fire resistance rating. 
(3) Separation openings are protected by an 
approved self-closing fire door. 
(4) Only openings necessary for access to the exit 
enclosure from normally occupied spaces and 
for egress from the enclosure are permitted. 
(e) Width and capacity of means of egress 
(I) Limit capacity, per unit of exit, is not more 
than the following; 
(i) For level egress (including class A ramps) 
100 persons. 
(ii)For inclined egress (including class B 
ramps) 60 persons. 
(iii) Table E-i 
Class A Class B 
Width 44 inches and 30 to 44 inches. 
greater. 
Slope 1 to 1-3/16 inches 1-3/lC to 2 inches 
in 12 inches. in 12 inches. 
Maximum No limit 12 feet. 
height between landings. 
(2) Units of exit width are 22 inches for means of 
egress. 12 inch units (counting as one-half 
units) may be added only to one or more full 
units. 
(3) Units of exit width are measured at the 
narrowest point of the means of egress, 
except thai handrails on cither side may 
projcct inside not more than five inches and 
stringers projcct inside not more than one and 
one-half inches. 
(d) Egress capacity and occupant load 
(I) The means of egress for any space are 
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sufficient for the maximum occupant load of 
that space. 
(2) The capacity of exits serving more than one 
floor meet the following criteria: 
The exits for each floor are sufficient for the 
occupant load of that floor. 
The exit capacity docs not decrease in the 
direction of travel. 
(e) Airangement of exits 
Stories requiring more than one exit have at 
least two of the exits remote from each other 
to minimize being blocked simultaneously 
by emergency conditions. 
(f) Access ID exils 
( I ) Exits and exit accesses are located and arrang­
ed to be readily accessible at all times. 
Exits not immediately accessible from an open 
floor area have safe paths conveniently 
arranged for occupant access. 
(2) Doors are side hinged from a room to an exit or 
way of exit and swing with exit travel for use of 
50 or more persons or for high hazard 
occupancy. 
13) Access to exits arc not through rooms subject 
10 locking except where the exit is required 
to serve only the room subject to locking. 
(4) Exit access and doors to exits are clearly 
recognizable as such. 
Exits are not obscured by hangings or 
draperies. 
Nor arc mirrors in or adjacent to exits so as to 
cause confusion. 
Exit doors do not have mirrors placed thereon. 
(5) Exit acccsscs do not travel toward areas of 
high hazard occupancy unless safely guarded. 
(W Minimum exit width is not less than 28 inches. 
Exit access widths are adequate for the 
number of persons they must accomodate. 
(g) Exterior ways of exit access 
(1) Exterior balconies, porches, galleries or roofs 
which provide access to an exit conform to the 
requirements of this section. 
(2) Exterior ways of exit access have smooth, solid 
floors, substantially level and are guarded on 
open sides. 
(.1) In climates where accumulation of snow or ice 
are likely, the exterior ways of exit access are 
protected by a roof unless it is the sole normal 
means of access. 
(4) Permanent, reasonably straight paths of travel 
arc maintained over the required exterior way 
of exit acccsscs. 
(5) Dead ends in exterior ways of exit do not 
exceed 20 feet. 
(h) Components used as exterior exit access which 
project beyond the outside wall of the building 
meet width and arrangement requirements of 
this section. 
(h) Discharge from exits 
(1) Exits discharge directly to adequately wide 
streets, yards, courts or other open spaces 
that gives safe access for all occupants to a 
public way. 
(2) Stairs and other exits are designed to make 



















Exit stairs, that continue beyond the floor of 
discharge, are interrupted at the floor of 
discharge by partitions, doors' or other ef­
fective means. 
(I) Headroom 
Coiling height is not less than 7 feet 6 inches 
nor arc there any projections from the ceiling 
within 6 feet 8 inches of the floor. 
(]) Changes in elevation 
Stairs or ramps arc provided where means of 
egress are not substantially level. 
(k) Maintenance and workmanship 
(1) All components of means of egress including 
doors, ramps, passages, signs and others are 
designed to be substantial and reliable and are 
installed in a workmanlike manner. 
(2) Means of egress are continuously maintained 
free of all obstructions. 
(3) Alarms or devices installed to restrict the 
improper use of an exit are designed and 
installed so that they cannot impede or prevent 
emergency use of such exits, even in case of 
failure. 
(I) Furnishings and decorations 
(1) No furnishings, decorations or other objects 
obstruct exits, access thereto, egress there­
from or visibility thereof. 
(2) Highly flammable or explosive materials are 
not used for furnishings or decorations. 
(m) Automatic sprinkler systems 
Are in reliable operating condition and periodic 
inspections and tests are made as necessary to 
assure proper operation. 
(n) Alarm and fire protection systems 
(1) Tests arc made at weekly intervals under the 
control of a responsible person who has 
general charge of all alterations and additions. 
(2) Fire alarm signaling equipment are restored to 
service as promptly as possible after each test 
or alarm and kept in normal condition for 
operation. 
(o) Fire retardant paints 
Are renewed as necessary to maintain the 
necessary flame retardent properties. 
(p) Reserved 
(q) Exit nuuicing 
(1) Exits and accesses to exits are marked by 
readily visible signs where the exit or accesses 
are not immediately visible. 
(2) Doors, passages or stairways which are not 
exits or ways of exit access, but could likely be 
mistaken for an exit, are labeled "Not an Exit" 
or identified as to actual character. 
(3) Exit signs are of such size, color, design and 
location as to be readily visible and do not have 
objects in the line of vision which obstruct or 
detract attention from the sign. 
(4) Exit signs are distinctive in color and provide 
contrast with decorations, interior finish and 
other signs. 
(5) Exit signs with arrows pointing in the direction 
of the nearest exit are placed where the 




(6) Exit signs are not less than 25 square inches 
and arc illuminated by a reliable light source 
giving a value of not less than five foot candles 
on its surface. 
(7) In areas where reduction of normal il­
lumination is permitted exit signs are internal­
ly illuminated. 
(8) Exit signs have the word "Exit" in plainly 
legible letters not less than 6 inches high nor 
the principal strokes of the letter less than 
three-fourths inch wide. 
SECTION Additional sections which should be Included. 
THANK YOU for your time and patience in filling 
out this questionaire. You will receive a copy of 
the checklist. 





U N I V E R S I T Y  O F  N O R T H E R N  I O W A  •  C e d a r  F a i l s ,  I o w a  5 0 6 1 3  
June 9, 1977 
As a professional educator completing requirements for the 
doctoral degree, I am concerned that industrial education 
facilities being built, or renovated today do not in many 
instances meet minimum requirements of the Occupational 
Safety and Health Act. I believe a major reason for this is 
the voluminous amount of material one must review in order to 
identify those sections which deal with facilities. The en­
closed questionnaire is an attempt to validate a checklist for 
those items in OSHA which relate directly to facility design. 
You have been identified as a national expert in educational 
facility design, or as an individual familiar with OSHA reg­
ulations. I request your assistance in developing and refin­
ing a comprehensive checklist for evaluating industrial educ­
ation facilities for compliance with OSHA regulations. 
The entire general industry standards section 1910 of OSHA in­
cludes subparts A through You need only evaluation sections 
F through Z as other experts will be validating the other 
sections. Would you please assist me by filling out the 
enclosed questionnaire and returning it in the self-addressed 
stamped envelope. There should be no more than 20 minutes 
required to complete your sections. 
A copy of the comprehensive checklist of all sections will be 
sent to each of you participating in this survey. Thank you 
for your cooperation. If possible could you please respond 
within one week of the receipt of this material. 
Respectfully, 
Gary E. Browning, Coordinator 
Departmental Safety Program 
Department of Industrial Technology 
University of Northern Iowa 
Cedar Falls, lA 50613 
Office: (319) 273-2561 
enclosures 
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U N I V E R S I T Y  O F  N O R T H E R N  I O W A  •  C e d a r  F a l l s .  I o w a  5 0 6 1 3  
June 25, 1977 
If you have already returned the questionnaire which was sent 
to you approximately two weeks ago please disregard this letter. 
As of this date approximately 40% of the questionnaires have 
been returned from the architects, facility planners, indus­
trial educators and safety personnel who were selected to 
respond. The results thus far indicate that the information 
contained in the questionnaire will be of use to all the 
professional groups. 
I hope to receive information from as many members of the jury 
as possible in order to make the final instrument accurate 
and valid. Would you please take time to make a contribution 
to industrial education by filling out the questionnaire today. 
Another questionnaire and stamped self addressed envelope are 
enclosed for your convenience if you have perhaps misplaced 
the original. 
Respectfully, 
Gary E. Browning, Coordinator 
Departmental Safety Program 
Department of Industrial Technology 
University of Northern Iowa 
Cedar Falls, lA 50613 
Office: (319) 273-2561 
enclosures 
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Checklist For Planning 
Industrial Education Facilities 
For Compliance With 
OSHA 
This checklist is designed to be used by architects, facility planners and industrial educators, who are involved in planning or 
renovating industrial education facilities. It relates only to those features which would be considered to be of a permanent nature 
and docs not relate to specific equipment requirements unless they affect the permanent facilities. For example, the guarding of 
a grinder docs not relate to permanent facilities but providing exhaust capacity would affect the permanent facilities. 
Those facility design items which a mechanical design contractor would be responsible for, such as piping specifications, are 
beyond the scope of this checklist. However, those sections have been briefly noted to alert everyone involved in the planning. 
Please mark each item as it relates to industrial education facilities as either include, include as revised, or exclude. If marked 
include as revised draw a single line through that portion which is unacceptable and write in. if necessary, the correction you would 
at-ivpl. Iwrry :iiu-mp( has ht cn mailc lo male ihc statements as brief as possible yet still retain the basic content. 
Instructions:, 
Example: 
1910.27 FIXED LADDERS - arc yioncmllv not used in 
industrial education faciliiics but thi*; woiion 
•should be uxumined when fined ladders' aro 
•included. "i'his 
y 
REMEMBER!! These are to be items which relate to the permanent facilities in industrial education. 
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Please check and/or revise these 
Items as you feel would put them 
In a form most useable to you 
personally. 
SUBPART F - POWERED PLATFORMS, MANUFTS, 
AND VEHICLE MOUNTED WORK PLATFORMS 
Docs not apply to industrial education facility 
planning. 
SUBPART G - OCCUPATIONAL HEALTH AND EN­
VIRONMENTAL CONTROL 
1910.94 VENTILATION 
(a) Abrasive blasting 
(Authors Note) It is assumed in this section that the 
only abrasive blasting which would be perform­
ed in industrial education facilities would be in 
a blasting cabinet utilizing nonorganic com­
pounds. 
(1) Definitions relating to abrasive blasting have 
been checked. 
(2) Dust hazards from abrasive blasting. 
(i) The composition and toxicity of respirable 
dust from both the abrasives and the 
surfaces of the materials blasted have been 
considered. 
(ii) Concentrations of respirable dust or fumes 
in the breathing zones of personnel are 
Wow the levels of 1910.1000. 
(3) Blast-cleaning enclosures 
(i) Exhaust ventilation provides negative pres­
sure inside enclosures during blasting 
operations. 
(a) Dust docs not cscapc from air inlets and 
acccss openings. 
(b) The rate of exhaust promptly clears the 
enclosure after blasting 
(c) The blast is turned off before enclosure 
is opened. 
(d) Safety glass protected by screening is 
used on observation windows where 
hard deep cutting abrasives are used. 
(4) Exhaust Ventilation system 
(i) Meet American National Standard Fun­
damentals Governing the Design and Oper­
ation of Local Exhaust Systems. Z9.2-I960 
and ANSI Z33.1I961. (Alert mechanical 
design engineer) 
(ii) An abrasive separator is provided to 
remove fines when the abrasive is re­
circulated. 
(iii) Air exhausted is discharged into dust 
c»ltccli>rs which can be emptied without 
conlaniinnting other areas. 
(b) Grinding, polishing, and balling opentions 
(I) Dcfinilions relating lo the above have been 
checked. 
(2) Application - All grinders, abrasive cut off 
wheels, buyers, scratch-brush wheels, disks, 
straps, belts or other pieces of equipment used 
with metals, which produce respirable dust in 
excess of 1910.1000 limits, must be provided 
with a local exhaust system. 
Although these pieces of equipment are not a 
part of the permanent facility the following 
factors should be considered in designing 
permanent type exhaust facilities: 
Type of equipment. 
Size of equipment. 
Hood design requirements. 
Minimum exhaust volume in cubic feet per 
minute meet ANSI 87.1-1960 requirements. 
(3) Hood and branch pipe requirements 
(i) Hoods and exhaust volumes are sufficient 
for each piece of equipment. 
(ii) Minimum duct velocity is 4.500 feet per 
minute in branches and 3500 feet per 
minute in mains. 
Tables G-4 through G-9 have been checked 
for volume by mechanical design engineer. 
(4) Exhaust requirements 
(i) Exhaust system meets requirements for 
American Standard Fundamentals Govern­
ing the Design and Operation of Local 
Exhaust Systems. Z9.2-I960. 
(ii) Exhaust system has been tested to meet 
Z9.2-1960 standards. 
(iii) Exhaust system is provided with suitable 
dust collectors. 
Mechanical design engineer will assure in 
writing that the exhaust system design and 
components will meet 1910.94 Ventilation 
standards. 
(e) Spray finishing operations 
Spray booths or spray rooms with proper vent-
tilation are provided for spray finishing opera­
tions other than small portable spraying ap­
paratus not used repeatedly in the same 
kxration. 
Mechanical design engineer will assure in 
writing that all components which serve to 
contain and exhaust the spraying system will 
meet requirements of 1910.94 (c) and 
1910.107. 
(d) Open snrface tanlu arc generally not used in 
Industrial education facilities. If plans are to 
include such tanks this section must be 
examined for exhaust, emergency washing 
facilities, explosion proofing, etc. 
Mechanical design engineer will assure in 
writing that all components designed or 
specified for open surface tanks will meet 
requirements of 1910.94 (d) and 1910.108. 
1910.95 OCCUPATIONAL NOISE EXPOSURE 
A reasonable attempt has been made to lower 
sound levels by isolation, insulation or other 
methods for equipment which may cause 
distracting noise problems. 
(Example: Special foundation for trip hammer.) 
A reasonable attempt has been made by the 
mcchanical design engineer to locate or design 
mcchanical equipment so as to minimize 
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distracting noise problems. 
(Example: Locating large exhaust fans outside 
of building.) 
SUBPART H - HAZARDOUS MATERIALS 
1910.101 COMPRESSED GASES (GENERAL REQ.) 
(b) Compressed gases 
In designing the facility the handling, storage 
and utilization of compresscd gases to be used 
are in accordance with Compressed Gas 
Association Pamphlet P I 1965. 
1910.102 ACETYLENE 
(a) Cylinders 
The design of the facility is such that the 
transfer, handling, storage and utilization of 
acetylene in cylinders are in accordance with 
Compressed Gas Association Pamphlet 
P-I-196S. 
(b) Piped systems 
Meet requirements of Compressed Gas 
Association Pamphlet G-1.3-1959. 
1910.103 HYDROGEN 
Is not generally used in industrial education 
facilities and does not apply. 
1910.104 OXYGEN 
Docs not apply unless storage capacity 
cxceeds 13.(XX) cubic feet. 
1910.105 NITROUS OXIDE 
Is not generally used and docs not apply. 
1910.106 FLAMMABLE AND COMBUSTIBLE 
UQUIDS 
(a) Definitions - Have been checked for and 
understanding of terms relating to this section. 
(Authors Note) Since the use of flammable and 
combustible liquids in industrial education 
facilities usually is only incidental, section 
1910.106 (e) (2) would apply as large quantities 
are not necessary. However, if quantities or 
processes outside the realm of 1910.106 (e) (2) 
are to be used then all or part of 1910.106 
could apply. 
(e) Industrial plants 
(2) Incidental storage or use of flammable and 
combustible liquids 
(ii) Containers 
(a) When capacity exceeds that set forth in 
the following paragraph special storage 
nxim.s or special storage cabinets meeting 
1910.106 (d) (3) or (4) have been designed. 
(b) Plans arc not to store more than the 
following quantities in any one fire area 
or the requirements of the preceeding 
paragraph are met. 
(1)25 gallons of Class IA liquids in 
containers. 
(2) 120 gallons of Oass IB. IC. II or III 
liquids in containers. 
(3) 66B gallons of Class IB. IC. II or III 
liquids in a single portable tank. 
(iii) Areas where flammable or combustible 
liquids are transferred from one container 
to another are separated by adequate 
distance or by construction having adequate 
fire resistance and provision has been made 
for ventilation and control of spills. 
1910.107 SPRAY HNISHING USING FLAMMABLE 
AND COMBUSTIBLE MATERLUS 
(a) Definitions - have been checked for an under­
standing of terms relating to this section. 
Mechanical design engineer will assure in 
writing that all system components of the spray 
booth designed or specified by his firm will 
meet 1910.107 requirements. 
1910.108 DIP TANKS CONTAINING FLAMMABLE 
OR COMBUSTIBLE UQUIDS 
(a) Definitions - have been checked for and under­
standing of terms relating to this section. 
Mechanical design engineer will assure in 
writing that all system components of the dip 
tanks will meet 1910.108 requirements. 
1910.109 EXPLOSIVES AND BLASTING AGENTS 
Is not applicable to industrial education. 
1910.110 STORAGE AND HANDLING OF UQUIH-
ED PETROLEUM GASES 
Mechanical design engineer will assure in 
writing that all permanently installed systems, 
relating to liquified petroleum gas and design­
ed or specified by his firm, will meet 1910.110 
requirements. 
SUBPARTI - PERSONAL PROTECTIVE EQUIPMENT 
Does not apply to permanent facilities. 




(2) Definitions have been checked for under­
standing of terms in this section. 
(5) Vermin control 
Facility is designed so far as reasonably 
practicable to prevent the entrance or 
harborage of rodents, insects and other vermin 
(b) Water Supply 
(1) Potable water 
(i) Is provided for drinking, washing and 
food preparation. 
(ii) Drinking fountains specified meet the 
following requirements: 
Surfaces which become wet are impervious 
to water and not subject to oxidation. 
Nozzle is located so as to prevent the 
return of water to the nozzle orifice. 
A guard is provided over nozzle to prevent 
mouth or nose contact. 
(2) Non potable water 
(i) Outlets for nonpotable water are posted 
as unfit for human use. 
(ii) Nonpotable water systems are designed to 
prevent contamination of the potable water 
system. 
(c) Toilet facilities 
(I) General 
(i) Separate facilities are provided for each sex 
in sufHcient number to meet requirements 
of Table J-1. (Applies to total number of 
persons expected to be in building at one 
time whether or not employed) 
7 
1 1 1 1 
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TABLE J-L 
Minimum Mitniber oi 
Number of employees: voter elonrtt ' 




81 to no . .. 5. 
Ill to 150 6. 
Over 150 1 additional fixture 
for each additional 
40 employees. 
(v) Toilet paper holder is provided for every 
water closet. 
(vii) A minimum of one lavatory for each three 
required toilet facilities is located in the 
toilet room or adjacent thereto. (Minimum 
of one) 
(2) Construction of toilet rooms 
(i) Separate compartments with doors to 
assure privacy for each water closet. 
(ii) Floor and sidewalls including their joint 
are watertight to a height of at least five 
inches. 
(iii) All parts of the toilet room are of a finish 
that is easily cleaned with cove bases to 
facilitate cleaning. 
(3) Construction of toilet facilities 
(i) Water closets and urinals are located so as 
to facilitate cleaning. 
(ii) Water closet seats are of the open-front type 
with non absorbent finish. 
(iii) Nonwater carrige toilet facilities and dis­
posal systems meet requirements of 
1910.143. 
(d) Washing facilities 
(!) General - arc designed to facilitate sanitary 
maintenance. 
(2) Lavatories 
(i) Number uf lavatories arc sufficient to meet 
requirements of Table J-2. 
(24 lineal inches of wash sink or 20 inches 
of circular basin with water outlets for each 
space equal one lavatory.) 
TABI.E J-2 
Numbcrof Minimum number 

















buildings, and Over 100 . 
similar establish­
ments. 




1 fixture for each 
10 employees. 
1 fixture for cach 
additional 15 
employees. 
(ii) Hot and cold or tepid running water to 
cach l3vator>'. 
(iii) Hand soap iir similar cleansing agents are 
provided. 
(iv) Individual hand towels or warm air blowers 
arc provided convenient to lavatories. 















(vi) Warm air blowers provide air of at least 
90 degrees F but automatically prevent 
the discharge of air exceeding 140 degrees F 
(vii) Warm air blowers meet the requirements of 
Subpart S for electrical components. 
(3) Showers arc not generally required for 
industrial education facilities. 
1910.144 SAFETY COLOR CODE FOR MARKING 
PHYSICAL HAZARDS 
(a) Color Identification 
(1) Red is used for fire protection equipment. 
(2) Orange is used for designating dangerous parts 
of equipment which may cut. crush, shock 
or otherwise injure. 
(3) Yellow is used for designating caution for 
marking physical hazards such as: striking 
against, stumbling, falling, tripping and 
caught in between. (May be combined with 
black in stripes or checkers to attract the 
most attention.) 
(4) Green is used for designating "Safety" and 
the location of first aid equipment. 
(5) Blue is used for designating caution on 
equipment under repair or being worked upon, 
limited to warning against the starting, the 
use of, or the movement of such equipment. 
(6) Purple is used for designating radiation 
hazards. 
(7) Black and white are used for the designation 
of traffic and housekeeping markings and may 
be used as single color or in combinations of 
stripes or checkers according to local con­
ditions. 
(b) Color Spedfications - meet ANSI 253.1-1967 
section 3 standards. 
1910.145 SPECIFICATIONS FOR ACCIDENT PRE­
VENTION SIGNS AND TAGS 
Normally these types of signs are placed by the 
owner after ixxupancy and are therefore not a 
part of the checklist. 
SUBPART K . MEDICAL SERVICES AND FIRST AID 
(c) Quiclt drenching or flashing facilities for the 
eyes and body are provided in the work area 
where injurious corrosive materials may cause 
injur). 
SUBPART L - FIRE PROTECTION 
1910.156 DEFINITIONS - have been checked for an 
understanding of terms used in this section. 
1910.157 PORTABLE FIRE EXTINGUISHERS 
Only a few extinquishers arc furnished for a 
building and it is usually the responsibility of 
the owner to place the correct number, type, 
capacity, etc. Therefore, these are not z pan of 
permanent facilities. 
1910.158 STANDPIPE AND HOSE SYSTEM 
Mechanical design engineer will assure in 
writing that design and components uf stand-
pipe and hose systems will meet requirements 
of 1910.158. 
1910.159 AUTOMATIC SPRINKLER SYSTEMS 
Mechanical design engineer will assure in 
writing that design and components of auto­




1910.160 - FIXED DRY CHEMICAL EXTINGUISHING 
SYSTEMS 
Are not generally used in industrial education 
facilities. 
1910.161 CARBON DIOXIDE EXTINGUISHING 
SYSTEMS - arc noi jjcncrally used in industrial éduca­
tion facilities. 
1910.163 - LOCAL HRE ALARM SIGNALING 
SYSTEMS 
(a) General - Meets requirements of NFPA No. 
72A.1967. 
(b) Flte alarm boxes 
(1) Manual boxes are approved for the particular 
application. 
(2) Securely mounted 
(3) Manual boxes are distributed throughout the 
protected area in plain view so that the 
minimum horizontal travel distance to the 
nearest box is less than 200 feet. 
(e) Maintenance - is under qualified persons with 
tests and inspections made at weekly intervals. 
SUBPART M - COMPRESSED GAS AND COMPRESS­
ED AIR EQUIPMENT 
1910.166 INSPECTION OF COMPRESSED GAS 
CYLINDERS - does not apply to permanent facilities. 
1910.167 SAFETY REUEF DEVICES FOR COM­
PRESSED GAS CYLINDERS - Does not apply to 
permanent facilities. 
1910.168 SAFETY RELIEF DEVICES FOR CARGO 
AND PORTABLE TANKS STORING COMPRESSED 
GASES - Docs not apply to permanent facilities. 
1910.169 AIR RECEIVERS - Mechanical design 
engineer will assure that components designed 
and specified for air receivers will meet 
requirements of 1910.169. 
SUBPART N - MATERIALS HANDLING AND STOR­
AGE 
1910.176 HANDLING MATERIALS • GENERAL 
(a) Use of mechanical equipment 
Safe clcarance is allowed in all areas where 
mechanical handling equipment is used. 
Permanent aisles and passageway are ap­
propriately marked and have no obstructions 
that could create a hazard. 
(b) Secure storage - storage of material docs not 
crcatc a hazard. 
(c) Housekeeping - storage areas arc kept free of 
materials that could create hazards. 
(d) Drainage - proper drainage is provided, 
(c) Clearance limits - signs arc provided. 
(f) Rolling railroad cars-u hich could create a hazard 
(in spur railroad tracks are limited by derail 
and/or bumper blocks. 
1910.178 - 1910.181 Docs not apply to industrial 
education facilities as they are for heavy 
materials handling equipment such as in­
dustrial trucks and large cranes. 
SUBPART 0 - MACHINERY AND MACHINE 
GUARDING 
1910.212 GENERAL REQUIREMENTS FOR ALL 
MACHINES 
Although most of this section applies to 




















air compressor and heating and cooling fans, 
which become a permanent part of the 
structure must be guarded. 
(a) Machine guarding 
(1) Types of guarding - One or more methods of 
guarding arc used to protect pcrsimnci fnim 
such as nip points, rotating parts, etc. 
(2) Guards are affixed to the equipment where 
possible and do not offer an accident hazard 
in themselves. 
(5) Exposure of fan blades below 7 feet from the 
working level are guarded with no openings 
larger than one-half inch. 
(6) Machines designed for a fixed location are 
securely anchored to prevent walking. 
The balance of Subpart 0 applies to specific 
equipment and therefore does not apply. 
SUBPART P - HAND AND PORTABLE POWERED 
TOOLS AND OTHER HAND-HELD EQUIPMENT 
Does not applv to permanent facilities. 
SUBPART Q - WELDING, CUTTING AND BRAZING 
1910.251 DEFINITIONS - Have been checked for an 
understanding of terms in this subpart. 
1910.252 WELDING, CUTTING AND BRAZING 
Mechanical design engineer will assure in 
writing that design and components of 
permanent installations of welding, cutting 
and brazing systems will meet Subpart 0 
requirements. 
While this subpart is the responsibility of the 
mechanical design engineer the following are a 
few of the more important points to check for. 
Storage for fuel cylinders and oxidizing 
cylinders arc separated from one another and 
other combustibles by at least 20 feet or by 
a noncombustible barrier at least five feet high 
having at least a one-half hour fire-resistance 
rating. 
Storage areas for cylinders are away from other 
sources of heat. 
Storage areas for cylinders are dry. well 
protected, ventilated, and their contents are 
not subject to tampering by unauthorized 
persons. 
Ventilation is provided for keeping fume 
concentration below 1910.1000 requircmenls. 
SUBPART R - SPECIAL INDUSTRIES - does not apply 
lo industrial education facilities. 
SUBPART S - ELECTRICAL 
1910.30ft APPLICATION - Mechanical design en­
gineer will assure in writing that electrical 
installation will meet the National Electrical 
Code NFPA No. 70-1971; ANSI Cl-1971 (Rev. 
of Cl l9hX) and any other requirements of 
Subpart S. 




SUBPART Z -.TOXIC AND HAZARDOUS SUB­
STANCES 
This section should be checked by safety 
personnel for contaminents which may vary 
from facility to facility. 
Ventilation or other means arc included in 
facility design to keep substance in concentra­



















THANK YOU For your time and patience in Tilling 
OUI this qucstionaire. You will receive a copy of the 
chri'kliM. 




APPENDIX B: JURY MEMBERS 
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Responding Industrial Educators 
Active in Facility Planning 
Dr. Max Amberson 
Industrial Education 
Montana State University 
Bozeman, MT 59715 
Dr. A1 Bettina 
Industrial Education 
Eastern New Mexico University 
Portales, NM 88130 
Dr. Leon Bibb, Head 
Department of Industrial Arts 
& Technology 
Austin Peay State University 
Clarksville, TN 37040 
Dr. Walter C. Brown 
Associative Director 
Division of Technology 
Arizona State University 
Tempe, AZ 85281 
Dr. Marvin Burroughs, Chairman 
Industrial Arts & Safety Educ. 
Northern State College 
Aberdeen, SD 57401 
Mr. Harvey Dean, Facilitator 
School of Technology 
Kansas State College 
Pittsburg, KS 66762 
Dr. William Dugger, Chairman 
Industrial Arts Education 
Virginia Polytechnic Institute 
and State University 
Blockburg, VA 24061 
Dr. Michael Dyrenfurth 
Industrial Educ. & Tech. Dept. 
Montclair State College 
Upper Montclair, NJ 07043 
Dr. Rupert N. Evans 
Prof, of Industrial Educ. 
University of Illinois 
Urbana, IL 61801 
Mr. Warren Finch 
Dir. of Vocational Educ. 
Fairbanks School System 
Fairbanks, AK 99701 
Dr. Gerald Fuller 
Voc. Educ. & Tech. Dept. 
University of Vermont 
Burlington, VT 05401 
Dr. Russell L. Gerber 
Industrial Education 
University of Wisconsin -
River Falls 
River Falls, WI 54022 
Dr. M. L. Gramberg 
Division Chairman 
Dept. of Ind. Educ. 
Chadron State College 
Keene, NH 03431 
Dr. Jerry D. Grover 
Industrial Educ. Dept. 
Snell Building 
Brigham Young Univ. 
Provo, UT 84602 
Dr. James A. Hales 
Dir., Division of Tech. 
Fairmont State College 
Fairmont, WV 26554 
Dr. Knight 
School of Occupations & 
Adult Education 
Oklahoma State University 
Stillwater, OK 74074 
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Dr. Milton Larson 
Dept. of Voc. Educ. 
Colorado State Univ. 
Fort Collins, CO 80523 
Dr. Lawrence Talbott 
Professor of Plant Engr. 
California Polytechnic 
State University 
San Suis Obispo, CA 93407 
Dr. Dale C. Lemons 
Dept. of Voc. & Practical Dr. Lawrence Zane 
Dept. of Curriculum & Arts Education 
University of Wyoming Instruction 
University of Hawaii 
Honolulu, HI 06822 
Laramie, WY 82070 
Dr. John Matthews, Director-
Chairman 
Occupational Teacher Educ. 
Consortium 
University of Delaware 
Newark, DE 19711 
Dr. W. R. Miller 
Industrial Education 
University of Missouri 
Columbia, MO 65201 
Dr. R. W. Montgomery, Head 
Vocational Educ. Dept. 
Auburn University 
Auburn, AL 36830 
Dr. Nedom C. Muns, Head 
Dept. of Ind. Educ. & Tech. 
Northwestern State Univ. 
Natchitoches, LA 71457 
Mr. Anthony Palumbo 
Assistant Professor 
Dept of Ind. Educ. & Tech. 
Bowling Green State Univ. 
Bowling Green, OH 54503 
Dr. Alvin Rudisill 
Industrial Technology 
University of Northern Iowa 
Cedar Falls, lA 50613 
Mr. Marshall L. Schmitt 
Specialist for Industrial Arts 
U. S. Office of Education 
Washington, D.C. 20201 
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Responding Industrial Educators Active in Safety 
Mr. Robert W. Allen 
School of Tech. & Applied 
Studies 
Ferris State College 
Big Rapids, MI 49307 
Dr. William Brame 
Industrial Arts & Technology 
Central Missouri State Univ. 
Warrensburg, MO 64093 
Mr. Harvey Burski 
Dept. of Industrial & 
Technical Studies 
University of Minnesota -
Duluth 
Duluth, MN 55812 
Dr. Thomas Comstock 
Dept of Engineering Tech. 
Texas A & M University 
College Station, TX 77845 
Dr. George Hitt 
Division of Engineering Tech. 
Memphis State University 
Memphis, TN 38152 
Mr. W. D. Hoeye 
Dept. of Industrial Education 
Oregon State University 
Corvallis, OR 97331 
Dr. Robert Hogan 
Industrial Education Dept. 
Emporia Kansas State College 
Emporia, KS 66801 
Dr. Benj amin Koepke 
Dept. of Industrial Educ. 
North Carolina Agricultural & 
Technical State University 
Greensboro, NC 27411 
Dr. Warren B. Messman 
Dept. of Industrial Education 
Kearney State College 
Kearney, NB 68847 
Dr. Lloyd L. Moody 
Dept. of Industrial Sciences 
Colorado State University 
Fort Collins, CO 80523 
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Responding Architects 
Dr. Thomas H. Arcy 
Educational Facilities 
Consultant 
1417 Linden Drive 
Ames, lA 50010 
Dr. Harold L. Cramer 
Dir. of Schoolhouse 
Systems Project 
State Department of Education 
Tallahassee, FL 32304 
Dr. George D. Englehart 
Facility Planner 
134 Boonville Road 
Jefferson City, MO 65010 
Mr. Geoffrey Grimes, Architect 
Stenson, Warm and Grimes, Inc. 
Architects and Engineers 
3404 Midway Drive 
Waterloo lA 50701 
Mr. Alvin H. Hanson 
School Planning Consultant . 
102-32 Clair Drive 
Sun City, AZ 85351 
Mr. Don nines. Architect 
Hines - Horthup - Ersoy 
639-A West Fifth Street 
Winston Salem, NC 27101 




P. O. Drawer 1030 
Fort Walton Beach, FL 32548 
Mr. Robert B. Lytle, Jr. 
Professor of Architecture 
University of Michigan 
Ann Arbor, MI 48109 
and Facility Planners 
Dr. John Meyer 
Bureau of School Planning 
Dept. of Education 
721 Capital Mall 
Sacramento, CA 95814 
Dr. Carl L. Midjaas 
Educ. Planning Consultant 
The Warren Holmes Company 
and Kenneth Black, Assoc. 
Architects, Inc. 
Lansing, MI 48901 
Mr. William H. Pena 
Caudil1/Rowlett/Scott 
1111 West Loop South 
Box 22427 
Houston, TX 77027 
Mr. R. Alfred Poole, MOSHA 
Coordinator 
Board of Education of 
Washington County 
Commonwealth Avenue 
Hagerstown, MD 21740 
Mr. William R. Smith 
Director of Vocational-Tech 
Facilities Planning 
Division of Vocational Educ. 
New Jersey Dept. of Educ. 
225 West State Street 
Trenton, NJ 08601 
Mr. Ralph V. Steel 
Consultant to Ind. Arts 
Florida Dept. of Education 
Tallahassee, FL 32304 
Mr. G. Kent Stewart, Dir. 
Center for Extended Services 
College of Educ. Holton Hall 
Kansas State University 
Manhattan, KS 66506 
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Dr. Leland Thomson 
Planning 
University of Northern Iowa 
Cedar Falls, lA 50613 
Mr. Willis A. Whitehead 
Educational Facilities Planner 
14239 North 103 Avenue 
P. O. Box 1154 
Sun City, AZ 85351 
Dr. Kenneth Widdall 
Educational Consultant 
Burchart Associates 
611 West Market Street 
York, PA 17404 
Mr. Milt Wilson 
Plant Facilities 
Dept. of Public Instruction 
Grimes Office Building 
Des Moines, lA 50319 
Mr. H. D. Woods, Jr., Architect 
Woods and Starr & Associates 
1010 Downing Avenue 
Kays, KS 67601 
Mr. Francis L. Yogus 
L. Robert Kimball & Associates 
Consulting Engineers and 
Architects 
Ebensburg, PA 15931 
